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ABSTRACT
This convergent parallel mixed methods study examined the nature of learning in a
virtual literacy camp designed for students who are deaf or hard of hearing. Five
individual case studies illuminate the unique experiences of camp participants. Building
on the work of the Center on Literacy and Deafness, camp features included an emphasis
on vocabulary instruction and retention through fast mapping procedures modified for
use with elementary school students exploring narrative text. Extension activities
reinforced concepts and text comprehension. Student engagement ratings, daily fast
mapping trials and comprehension questions comprised quantitative data. Parental
feedback, anecdotal notes, and student writing samples comprised qualitative data.
Demographic information provided context. Data confirmed vocabulary growth and
retention from modified fast mapping procedures. Other results confirmed that a virtual
environment can engage learners. Procedures can be extrapolated to other populations of
learners.
Keywords: deaf, literacy, vocabulary, camp, virtual learning, fast mapping
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Chapter One
Leadership Context and Purpose of Action Research
National Context
Historically, the field of education has been influenced by reforms reflecting
societal issues and trends, along with improvements and changes to meet the needs of an
ever increasingly complex and diverse student population. From laws governing
compulsory education to the far-reaching impacts of COVID-19, education has been in a
constant state of flux and scrutiny by community stakeholders. Although it is certainly
true that systems have begun to recognize the power of centering the perspectives of
those marginalized, and inclusionary practices have become more the norm, these efforts
to promote equity are not apparent in all schools and programs as demographics and
income levels often reflect the success or failure of such. In many places, educators and
students alike still face institutional discrimination, and inequity exists at school,
program, and system levels (Turnbull et al., 2013). Current reform efforts have targeted
equity in education for all, as individuals (especially stakeholders) have recognized that
schools are vital in the maintenance of democracy (Smith et al., 2017). Interestingly, the
COVID-19 pandemic has highlighted glaring disparities in access and equity in
education, particularly for those who are disadvantaged and those with disabilities.
Indeed, the Civil Rights movement of the 1960s attempted to end segregation and
promote equity for everyone. It has also been reflected in education as federal legislation
required that communities and schools address discrimination and inequality brought
about as a result of segregation. Later, the 1970s and 1980s ushered in reform efforts that
emphasized leveling the playing field for students with disabilities, and that leveling
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continues still today. Similarly, the Americans with Disabilities Act (ADA) passed in
1990 also addressed societal barriers that precluded individuals with disabilities from full
participation in their communities, particularly in the areas of employment and
government programs and services (Americans with Disabilities Act, n.d.). Specifically,
in 1997, the Individuals with Disabilities Education Act (IDEA) was passed as a means
of “ensuring that all children with disabilities are entitled to a Free Appropriate Public
Education (FAPE) to meet their unique needs and prepare them for further education,
employment, and independent living” (Martin et al., 1996; Katsiyannis et al., 2001; U.S.
Department of Education, n.d.).
The passage of IDEA resulted in the identification of disability categories with
corresponding eligibility criteria and emphasized the importance of accommodations
and/or modifications to instruction for students with disabilities and learning issues. This
legislative mandate stressed the significance of the Least Restrictive Environment (LRE),
increased inclusionary practices in schools, and facilitated the development of
Individualized Education Plans (IEPs) for the school-age population as means of
documenting interventions and monitoring progress (U.S. Department of Education,
n.d.). Accordingly, the IEP is a legal text that guides instructional delivery, and as such,
paves the way for success for students with disabilities. Similarly, the 2004
reauthorization of IDEA recognized the need for early intervention and family inclusion.
Special education services were extended to the population ages birth to three, and
educators were charged with the development of Individualized Family Service Plans
(IFSPs) similar to IEPs for the school-age population (U.S. Department of Education,
n.d.). The reauthorization emphasized the importance of academic performance by
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ensuring that students access the general education curriculum to the greatest extent
possible (Williams, 2019). Later, in 2002 the No Child Left Behind Act (NCLB) was
enacted to boost academic performance of underserved student populations including
special education and minority groups, children living in poverty, and English language
learners (U.S. Department of Education, 2002). This legislation emphasized
performance-based standards and assessments, as well as teacher accountability.
Similarly, the Every Student Succeeds Act (ESSA) of 2015 highlighted the importance of
high academic standards, evidence-based instruction, and intervention to promote equal
opportunity for all students (United State Department of Education, n.d.). These more
recent reform efforts have underscored the significance of equity and equality for all
students, across ages, grades, and abilities.
Although the 2004 reauthorization of IDEA was important for expanding services
to the birth to three category, Universal Newborn Hearing Screening (UNHS) further
impacted outcomes for children who are deaf or hard of hearing (DHH). Hospitals were
required to conduct hearing screenings on newborns and provide parents with resources
and educational information about hearing loss. Its advent in 1993 motivated subsequent
legislation that resulted in early identification of hearing loss and provision of early
childhood intervention services, which in turn allowed for earlier mainstreaming and/or
inclusion (National Center for Hearing Assessment & Management, 2019). Indeed, when
learners who are DHH are identified early and enrolled in early childhood intervention
programs, educational outcomes are generally more favorable, and can change a child’s
trajectory prior to school age intervention (Lederberg et al., 2013; Robertson, 2013;
Yoshinago-Itano, 2013; Visram et al., 2021).
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Students who are DHH comprise a segment of the population with disabilities
who receive supports that enable access to the general education curriculum as dictated
by their IEPs or IFSPs. These supports include accommodations and/or modifications to
help narrow the gap(s) between children with typical hearing and those who are DHH.
Despite these supports, academic success rates for this population often lag behind those
of their peers with typical hearing, and students with hearing loss may experience
academic delays, particularly in language and literacy skills. Specifically, well-cited
research from the early and mid-2000’s suggests that most high school graduates who are
DHH read at a level commensurate with a typically hearing 8- or 9-year-old, and often
only gain one-third of a grade equivalent each academic year, with many leaving school
functionally illiterate (Marschark, et al., 2002; Kuder, 2008). Accordingly, school
performance of students who are DHH has been a consistently pressing concern for
parents, students, educators, and administrators alike, and indicates the need for
continued improvement. (Table 1.1 includes an explanation of important abbreviations.)
Educational research on students who are DHH is replete with observational
details, as well as strategies for best teaching practices that have guided teachers and
other professionals over the years. Although many studies in deaf education note small
sample sizes and focus on case studies and/or single-subject designs, and while these are
often noted as limitations, it is also important to understand that the heterogeneous nature
of this population often challenges generalizability (Cannon et al., 2016). Conversely, a
benefit of small sample sizes in qualitative research noted by Tracy (1995) is that the
small sample sizes allow for reframing old issues and asking new questions that can
improve outcomes in many cases. Indeed, an increased knowledge of teaching principles,
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Table 1.1
Abbreviations: Definitions and Relevance
Acronym

Definition

Relevance

ADA

Americans with Disabilities
Act

ASL

American Sign Language

BAHA

Bone-anchored hearing aid

CI

Cochlear Implant

Type of hearing aid that transmits sound vis
direct conduction through skull bone; worn by
users who have chronic infections or
malformations of ear anatomy
Listening device

DHH

Deaf or Hard of Hearing

Category of disability

EHDI

Early Hearing Detection and
Intervention

ESSA

Every Student Succeeds Act

Public Health Service Act to provide services
for early detection, diagnosis, and
intervention and treatment for newborns,
infants, and young children with hearing loss
Education reform act of 2015

HAT

Hearing Assistive Technology

IDEA

Individuals with Disabilities
Education Act
Individualized Education Plan

IEP
IFSP
LRE

Individualized Family Service
Plan
Least Restrictive Environment

LSL

Listening Spoken Language

NCLB

No Child Left Behind

SNR

Signal to Noise Ratio

TC

Total Communication

UNHS

Universal Newborn Hearing
Screening

National legislation signed into law in 1990 to
eliminate barriers from full community
participation, especially in employment and
government services
Manual mode/choice of communication

Devices designed to improve listening in
different environments, such as sound-field
systems in classrooms, hearing aids, and
cochlear implants
National legislation that provides specialized
education services
Legal document explaining
interventions for school-age children
Legal document explaining interventions for
the birth to 3 years population
Concept of educating students with
disabilities alongside typical peers to the
maximum extent possible
Mode/choice of communication
Education reform targeting underserved
populations
Measurement of gap between signal or sound
one needs/wants to hear and ambient or
background noise
Mode/choice of communication mode; a
combination of manual/spoken language
Screening tests performed shortly after birth
to detect hearing loss
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instructional changes, federal legislation, inclusionary practices, and major technological
advances have leveled the playing field for many students and, thus, impacted education
outcomes and service delivery, but there is still much work to be done.
Historically, most students who are DHH were educated in residential state
schools or separate schools for the deaf with peers who were also deaf. Teachers of the
deaf (TOD) were trained specifically to address language and communication needs, with
instruction delivered through American Sign Language (ASL) or listening and spoken
language (LSL). Although residential state schools still exist, enrollment has declined
over the years, owing to availability of early intervention services, access to sound
through state-of-the-art technology, inclusionary practices, and federal mandates.
Certainly, these variables have contributed to fluctuations in all education settings, school
populations, classroom sizes, characteristics, and teaching practices for students who are
DHH. More recently, the model of separate schools has been replaced with mainstream
and inclusion practices and varying degrees of teacher support as students who are DHH
spend more time in the general education setting. In fact, current statistics indicate that
75-87% of all students who are DHH students in the U.S. spend a portion of the day in
general education classrooms (Reed et al., 2008; Luckner & Ayantoye, 2013).
General education settings now provide a variety of services/options, depending
on individual needs as dictated by students’ IEPs. These services can run the gamut from
resource room to full-time or part-time inclusion with push-in and/or pull-out services,
with both the general education teacher and TOD teaching the general education
curriculum. Tables 1.2 and 1.3 provide specific descriptions of the various professionals
who support these students, and explanations of service delivery options. Interestingly, a
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2014 study described options for students who are DHH as being in “a state of transition
almost from the day they were established” (Miller, 2014, p. 35).
Table 1.2
Professionals Who Support DHH Students
Professional/Title

Description

General Education Teacher

Certified educator who teaches general education
curriculum

Interpreter

Professional with certification in ASL whose major
responsibility is to sign information to students
within school settings

Itinerant Teacher

Special education teacher who travels among
schools/districts to support students with IEPs;
usually through push-in or pull-out services

Occupational Therapist (OT)

Credentialed/certified specialist who works with
students on fine-motor and functional skills, usually
through pull-out services

Paraprofessional

Trained individual who assists teachers and students
but does not hold teacher certification

Physical Therapist (PT)

Credentialed/certified specialist who works with
students on gross motor skills and body movements,
usually through pull-out services

Special Education Teacher

Teacher certified in special education who serves
students with disabilities and/or learning issues

Speech Language Pathologist
(SLP)

Professional who works with students on speech, and
language skills, usually through pull-out services

Teacher of the Deaf (TOD)

Teacher with specialized certification in deaf
education
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Table 1.3
Continuum of Supports/Placements
Placement

Definition

Characteristics

Residential

State-funded school especially for
deaf students

School and dorms on the same
property; ASL is the usual
communication mode

Separate nonresidential

School especially for deaf students

Can be public or private or a
different district than child’s
neighborhood school

Inclusion

Placement in general education
classroom regardless of disability

Can be full-time or part-time,
dependent on child’s needs,
dictated by IEP

Mainstreaming

Placement in general education
setting, but general education
teacher does not make
accommodations to curriculum

Student receives additional
support and/or consult services
from a teacher of the deaf; can be
push-in or pull-out

Public School
Classroom

Student is taught beside typical
peers

Student receives support from
teacher of deaf and/or special
education teacher who
collaborates with general
education teacher

Resource Room

Separate classroom dedicated to
Students receive support
supporting students with disabilities individually or in small groups
within general education setting
during certain classes or times
dictated by IEP

Self-contained
Classroom

Separate special education
classroom within general education
setting

Push-in
Services

Special education teacher or teacher Support specific to content and
of the deaf provides support inside
student need as dictated by IEP
general education classroom

Pull-out
Services

Special education teacher of teacher Support specific to content and
of the deaf pulls student out of
student need as dictated by IEP
general education classroom for
support away from typical peers

Students spend day in separate
class led by special education
teacher
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Accordingly, there exists a continuum of services and support, ranging from selfcontained classrooms to full-time inclusion, with possible overlap and many variations in
between, depending on individual student needs. Other points along this continuum
include the resource room where support is limited to certain times and subjects; pull-out
services where the TOD sees students in small groups or on an individual basis to provide
specific academic support; and push-in services where the TOD accompanies the student
in the general education classroom for support. Itinerant teacher support is yet another
delivery option, wherein a TOD travels from building to building within a district and has
a caseload of several students who are seen for specific amounts of time and provide
subject matter instruction/support as dictated by IEPs. These variations make it hard to
draw conclusions and generalize from one context to another.
Truly, the challenges in accurately characterizing DHH students reflect
complexity associated with characterizing a population that is extremely
heterogeneous, as well as the difficulty of obtaining accurate information
concerning a population with what is considered a low-incidence disability that is
widely dispersed in regular and special education environments. (Shaver, et al.,
2014, p. 204).
Undeniably, the passage of IDEA resulted in many positive changes for learners
with disabilities, but it would be remiss to ignore how powerful technology has impacted
education for learners who are DHH. Listening devices such as, “cochlear implants,
programmable digital hearing aids, bone-anchored hearing aids, tactile communication
devices, personal-worn FM amplification systems, and classroom amplification systems”
(Berndsen & Luckner, 2012, p. 111) have improved access to sound and spoken
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language. Unfortunately, such technology is not always available to all
individuals/families, often due to lack of access to insurance coverage and/or prohibitive
costs. Specifically, a 2016 report of the World Health Organization indicated that “only
one in ten people have access to such technology owing to financial constraints,
availability and awareness” (World Health Organization, 2018). Consequently, these
barriers can influence family choice in using hearing assistive technology (HAT) and
communication modality, as well as impacting educational outcomes. Accordingly,
despite technology advances, access to sound, early intervention, and other positive
changes, there are still challenges that impede the success of children who are DHH,
particularly in literacy, the focus of this study.
Situational Context
In 2012, faculty in deaf education at a small midwestern university developed a
grant-funded university-based summer literacy camp program designed specifically for
students who are DHH. One of the main purposes of the camp was to combat summer
regression so typical of this population. Other goals of the summer program included
enhancing literacy and advocacy skills of children who are DHH, providing hands-on
teaching experience to new graduate students who want to work with children who are
DHH, promoting the networking of families, and sharing a passion for reading.
For the past nine years, students who are DHH have participated in the annual
summer literacy program hosted by the university. A unique feature of the region is that
there are three private schools for the deaf, as well as two university training programs in
deaf education for undergraduate and graduate students. In addition to the three private
schools, many other local private and public districts serve individuals within this
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population. As such, there is a wide variety of available education and service delivery
options that comprise a diverse landscape of students, their respective families, and
services. Recruitment of program participants is robust because the university maintains
strong relationships with these schools and districts. Accordingly, camp participants and
their respective families have reflected a rich diversity since the camp’s inception in
2012, coming from many districts/programs. The camp has been offered every summer
since that time, with the exception of summer 2020 owing to the COVID-19 pandemic.
Camp programs were developed from theme-based units based on multiple trade
books and included a focus on specific language and literacy skills as well as hands-on
cross-curricular extension activities designed to engage camp participants. Reading of
texts occurred in various formats including independent silent reading, buddy reading and
guided reading techniques to promote comprehension. Appendix A provides specific
information about books and extension activities, as well as details in changes or
improvements in previous years of the camp.
Over the years the camp has grown and expanded to multiple sessions that engage
a wider age range of students who are DHH. Beginning in 2016, two sessions were held
on the university’s campus for two different age groups of learners (one session for
students 5-11 years old and one session for students 11 years and older). In 2018, another
session was held at an off-site location affiliated with a partner school district as an
extension of the district’s summer school program. The purpose of hosting the additional
session was to include students who may not have had transportation to programming
held on the university campus. Planning and assessment measures have become
increasingly more refined and intentional to meet the varied learning needs of this
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population, as well as providing greater opportunities for access. These changes and
improvements continue to guide program change.
Personal Context
As the camp director, planning the annual summer programming has become an
avenue for both personal and professional growth. My previous teaching experiences at a
private school for the deaf and a lifelong love of reading have evolved into a passion for
reading and literacy instruction. Participation in national conferences provided still
another layer of interest as I listened to other professionals from deaf education share
research on literacy skills. Their work resonated with me, and I was intrigued by a
vocabulary instructional approach known as fast mapping, wherein unknown vocabulary
is presented with known vocabulary, particularly through the use of pictures (Antia &
Creamer, 2016). I immediately recognized the possibilities of using similar techniques
with students who attended the summer literacy camp programs.
Specifically, such a focus on vocabulary through fast mapping techniques would
provide quantitative data reflecting growth or regression. Additionally, explicit
vocabulary instruction would promote comprehension of the chosen trade book. I also
imagined qualitative data sources would emerge that integrated personal stories of the
students and reflected respective experiences of the summer literacy camp. A research
project was born, but then the COVID-19 pandemic struck. All summer camp programs
typically held on campus were disbanded, and instruction moved to a virtual format.
Many hunkered down and adhered to safety measures as dictated by the Centers for
Disease Control, and virtual learning became the new norm for most students.
Specifically, statistics from the U.S. Census Bureau indicated that close to 93% of
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households with school-age children reported some form of distance learning during the
pandemic (Mcelrath, 2020).
Although COVID-19 made it impossible to hold a summer camp program, the
proliferation of online learning held promise. While it would be a novel experience to
offer such a program in a virtual format, the implications could be far reaching, especially
given that the emergency transition to remote teaching did not allow for careful or
intentional considerations for instructional design and left many children and families
underserved and vulnerable (Godsey, 2020; Midcalf & Boatwright, 2020; Pilbeam,
2020). This was especially true for impoverished students and those with disabilities
(Masonbrink & Hurley, 2020). The project was revived, with some new and interesting
considerations. The research question that guided this study was, “What is the nature of
learning in a virtual literacy camp for learners who are deaf or hard of hearing?” There
were other related sub-questions included in Table 1.4 that were also important for
understanding the study.
This dissertation examined the nature of learning in a virtual literacy camp, the
camp’s effectiveness, including modifications made to instruction and both vocabulary
and comprehension retention 30 and 60 days afterwards. A Magic Tree House (MTH)
book, Vacation Under the Volcano (Osborne, 1998), was used as the basis for a thematic
unit on volcanoes presented in a virtual format through Zoom technology. Vocabulary
instruction was delivered through modified fast mapping procedures during camp and
then again at 30- and 60-day intervals following camp to measure retention. Additionally,
comprehension of the book was addressed through oral discussion questions and written
journal prompts, as well as hands-on activities. Daily student engagement was assessed
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using a Likert scale for measuring responses to prompts about camp. At the conclusion of
camp, student work and parent feedback were examined, and comprised both quantitative
and qualitative data that were transcribed, analyzed, and coded for emergent themes and
patterns. Data analysis informed the next steps in research, and they are described in
detail in subsequent sections.
Table 1.4
Research Sub-questions
Question

Considerations

How engaged are learners who are
DHH when participating in a virtual
literacy camp?

Engagement, vocabulary, and comprehension

How can vocabulary be assessed in a
virtual format?

Vocabulary for Success (V4S) curriculum
developed by Center on Literacy and Deafness
(CLAD)

How effective are V4S instructional
strategies in a virtual camp for upper
elementary students who are DHH?

Use of narrative text instead of expository text,
use of V4S with older students, writing about
vocabulary in addition to fast mapping
procedures.

What are lessons learned from
conducting the camp in a virtual
format?

Parent perceptions, student perceptions, student
engagement and camp director anecdotal notes

In what ways did instruction change in
a virtual platform?

Preparation for camp, supplies for camp
activities, Zoom technology, recording of
sessions, modifications for virtual format,
modification for learner need and fatigue

What is vocabulary retention after
camp?

Measured 30 days following camp and 60 days
following camp

What is comprehension retention after
camp?

Measured 30 days following camp and 60 days
following camp

What are best practices for students
who are DHH in a virtual format?

Camp director reflections, parent feedback, and
student engagement scales
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Chapter Two
Literature Review
The historical overview of educational services and corresponding legislation
described in the previous section provided a rich landscape for learning more about
students with disabilities, especially those who are DHH. The accompanying personal
experiences about a summer literacy camp designed especially for this population of
students further defined the landscape and characteristics of this dissertation study about
the effectiveness of a summer literacy camp. Careful consideration of previous research
and academic literature described in this chapter motivates the need for the intervention
described in this thesis and provides the foundation for its implementation in the form of
a literacy camp.
Characteristics of the DHH Population
The development and design of any effective intervention must consider the
unique needs of its participants. This is particularly so for students who are DHH, owing
to the great diversity among this population. Research indicates variability in
demographics, but also in cultural, linguistic, and familial dynamics that require careful
consideration. The uniqueness of child and family experiences make it very difficult to
make broad, sweeping statements about a population that is homogeneous only by
category of the disability of hearing loss. These attributes have far-reaching implications
for all professionals and educators in developing and implementing meaningful
instruction and assessment measures, as well as maintaining cultural responsiveness
(Ayantoye & Luckner, 2016). Professionals must recognize both the common and unique
characteristics of DHH students so that the learning environment includes appropriate
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instruction for a meaningful and effective intervention. Indeed, “DHH students have a
variety of language histories, learning needs, and communication preferences” (Dostal, et
al., 2017, p. 327). Certainly, professionals must understand and respect the complexity
and diversity of students and families they serve beginning from the time of diagnosis
(often in infancy) and extending through the school years and beyond. Specifically,
professionals should acknowledge concerns beyond the hearing loss such as parental
beliefs, communication used by those around the child with hearing loss, audiologic
factors, access to intervention and education services, other support systems, and the
child’s progress (Li et al., 2003; Knoors & Marschark, 2012; Crowe et al., 2014; Bruin &
Nevoy, 2014).
Choice of Communication Mode
As soon as a child is diagnosed with hearing loss, parents or caretakers are faced
with decisions about communication modality. As noted previously, UNHS has resulted
in early identification of children with deafness and subsequent management of the
hearing loss. As such, its advent immediately thrust parents or caregivers into the process
of making decisions about a communication modality for their newborn child(ren).
Research notes that often a caregiver’s primary concern is finding the most effective and
immediate way of communicating with their child. Accordingly, investigators Crowe et
al. (2014) found that caregivers’ and families’ own communication mode and abilities
impacted decision making.
Certainly, the decision making process intensifies and becomes more complex
when parents or caregivers learn that timely early intervention services can improve
outcomes for children with hearing loss. Other factors that influence a decision regarding
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communication mode as identified by Crowe et al., (2014) include the child’s degree of
hearing loss and age of diagnosis. It is also important to remember that the majority of
DHH children are born to hearing parents who have not had any prior experiences of
deafness (Gascon-Ramos, et al., 2010) and, thus, have limited context when making
critical decisions during a stressful and possibly vulnerable time. Sometimes, decisions
are made when parents are not well informed about the short- and long-term implications
of choices. Similarly, the intensity of emotions experienced by parents at the time of
diagnosis also complicates the decision- making process. Shock, anger, and grief are
common responses when parents are faced with uncertainty and possible obstacles
regarding communication modes, assistive devices, and available services for the child
and family (Luterman, 2004; Jackson et al., 2008; Bingham et al., 2012). Decisions may
be based on conflicting, overwhelming, biased, or limited information from wellintentioned professionals (Young et al, 2005; McCracken et al., 2008). Moreover, often
parents are not given adequate or complete information about all possible communication
modes. In fact, a previous survey of parents of DHH children by Pendergrast et al. (2002)
indicated dismay because less than half of the participants received information about
more than one method of communication. Conversely, other studies report that parents’
initial reactions of shock and grief are lessened by early intervention services (Jackson et
al., 2010).
Further, communication modality options are commonly associated with two
opposing and often controversial views of deafness: a sociocultural model that espouses
the use of signing and the importance of Deaf culture, and an audiological model that
embraces interventions such as listening technology and the use of listening and spoken
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language (Decker et al., 2012). Professionals, both medical and educational, often bring
their knowledge, experience, and implicit bias to interactions with parents and families,
and as such, influence parents’ decisions. Indeed, the decision-making process is complex
and multi-layered. Parent Jennifer Rosner’s powerful description of making critical
decisions for a daughter she did not feel she knew emphasizes the enormity of this
decision. “The most striking aspect of the decision-making process was the fact that I did
not yet know Sophia. I had to make decisions on behalf of a person whose identity was
undeclared, unknown, and unknowable” (Rosner, 2004, p. 20). Once decisions about
communication modality are made, a child begins his/her educational journey, and
educators must ensure that instruction aligns with family choice and affords the child
with opportunities for optimal academic growth, and the reality that communication
needs might change as a child progresses through school.
Language and Literacy Connections/Acquisition
Among the first professionals a family might encounter is the early intervention
provider whose primary role is to build the family’s capacity through the use of coaching
strategies. Early intervention providers coach families to implement communication
strategies that maximize sensitive stages of development (Moeller, 2011). Coaching
strategies empower the family, facilitate growth for the child in all domains (physical,
cognitive, emotional, etc.), and highlight the significance of early childhood experiences.
Relatedly, research consistently emphasizes the importance of these early childhood
experiences in cognitive development, as well as the reciprocal relationship between
language acquisition and literacy development (Calderon, 2000; Wray & Robertson,
2003; Stobbart & Alant, 2008; Lonigan & Shanahan, 2010; Harris et al., 2017). In fact,
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the connections between language and literacy behaviors in early childhood have been
identified as crucial in literacy development for all children, and especially so for
children who are DHH (Easterbooks et al., 2010). Relevant to the research in this thesis is
the notion that language skills are essential building blocks in successful reading and
comprehension (Hogan et al., 2011), and weakness in these foundational skills or a lack
of access to language can have long term detrimental effects on literacy development
(Lederberg et al., 2012; Robertson, 2014). Conversely, children who have stronger
language abilities when beginning school often have an advantage when moving to textbased literacy (Mayer, 2007). Other research established the significance of positive
caregiver-child engagement during sensitive developmental stages in which maximal
brain growth and plasticity are accelerated (Knudson, 2004). Similarly, Garrett and
Baquedano-Lopez (2002) emphasize the importance of high-quality child and caregiver
interactions early in a child’s life as the foundation for language acquisition, social skills,
and cognitive and academic tasks. Equally important for language acquisition and
subsequent learning are mediated experiences, in which adults label objects and discuss
ideas, thereby sharing linguistic representations (Williams, 2012). These assertions have
strong implications for literacy development of all children, and merit careful
consideration for children who are DHH.
Invernizzi et al., (2004) describes the acquisition of reading skills as a synchrony
between spoken and written language in which children learn to match oral and written
structures at sound, word, phrase, and sentence levels. Children enter preschool or
kindergarten with varying abilities as these skills are developed at different rates. As
such, classrooms are comprised of a diverse landscape of learners and needs.
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Easterbrooks and Estes (2007) remark that most children with typical hearing approach
reading instruction with mature and sophisticated language skills, whereas children who
are DHH come to instruction with immature language and vocabulary. In fact, vocabulary
knowledge is often quantitatively reduced owing to the lack of incidental learning
opportunities in children who are DHH (Luckner & Cooke, 2010). Geers (2006)
attributes the lower literacy levels of DHH children to “the discrepancy between their
incomplete spoken language system and the demands of reading a speech-based system,”
and suggests further, that children who are DHH whose first language is not English are
faced with more of a dilemma because they are expected to develop literacy in a language
they have not yet acquired. Likewise, Mayer (2007) suggests that for optimal language
and literacy development, a child should have minimal familiarity with a target language
(signed or spoken) and cautions that the problem is that often the optimal level of
familiarity is unknown.
Irrespective of communication modality, literacy and reading skills are dependent
on underlying language skills, although these language skills alone are not sufficient, as
some children who are DHH may require direct and explicit literacy instruction
(Lederberg et al., 2012). Parents and educators are charged with determining where gaps
exist and what supports are necessary across academic subjects for children who are
DHH. These supports are embedded throughout instruction to promote success.
Instructional Strategies Overview
Quality learning environments are characterized by purposeful organization and
management, as well as intentional student-teacher interactions to promote student
learning (McLean et al, 2016). Effective teaching techniques for meeting the highly
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varied needs of students who are DHH require consideration in the design of an
intervention. Useful instructional strategies have been the focus of educators of the deaf
for years, and yet there is little agreement as to what techniques and supports work the
best (Mayer, 2007). In fact, Wang and Williams (2014) caution that there is little
evidence for best teaching practices because often teaching methods are driven by
ideological beliefs, and they advise TODs to consider the use of instructional practices
utilized in other special education populations. For example, accommodations commonly
used for other student groups such as extended time or completing assignments in a
separate setting can prove helpful for students who are DHH (Cawthon et al., 2013).
Similarly, other educators recommend being mindful of the classroom environment and
providing both auditory and visual modalities to convey new ideas and facilitate
communication (Dostal et al., 2017). Still others suggest including the use of listening
technology if so desired by the family, offering interpreting services to students who use
ASL, augmenting spoken language with visual supports, and providing materials in
multiple languages and levels available to all learners. Some specific accommodations
that transcend content area (and communication modality) include: (1) minimizing
background noise in the classroom, (2) facing the class while teaching, (3) preferential
seating, (4) implementing frequent comprehension checks, (5) explicit vocabulary
instruction including pre-teaching of such, (6) providing hands-on or experiential
learning opportunities, (7) using visual multimedia or multisensory formats as well as
high-interest literature, (8) collaborative learning, (9) using advance organizers, and (10)
explicitly teaching background knowledge (Wang & Williams, 2014; Williams, 2019;
Voss et al., 2020). These useful strategies and accommodations promote academic
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success and should be incorporated into educational programs and interventions designed
for students who are DHH, especially in reading instruction, as is intended in the work
described here.
Reading Instruction and the National Reading Panel
Accordingly, strong support for these previously mentioned intervention
strategies is found in the report of the National Reading Panel (NRP), formed in 1997 as
a congressional initiative to study reading (National Institute of Child and Human
Development, n.d., and National Institutes of Health, n.d.). The panel, comprised of
teachers, scientists, and school administrators was charged with evaluating existing
research to determine the best evidence-based practices for teaching reading. The panel’s
seminal work began with public hearings that allowed interested stakeholders to share
opinions on studies to be considered and was then followed by a comprehensive review
of over 100,000 research studies (National Institute of Child and Human Development,
n.d., and National Institutes of Health, n.d.). The panel’s findings did not specifically
identify particular reading programs or curricula as the best or one-size-fits-all but did
recommend that a combination of approaches could be effective. More importantly, the
panel identified five crucial areas that should be included in any effective reading
program, namely (1) phonemic awareness, (2) phonics, (3) fluency, (4) vocabulary, and
(5) comprehension (Stuebing et. al, 2008). Accordingly, the amount of time and attention
to these five areas should be based on students’ unique learning needs. Although the NRP
has long since been disbanded, its findings still continue to influence instructional
practices of today for all students, but particularly for those who struggle or those with
disabilities.
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Philosophical Models of Reading Instruction / Scarborough’s Reading Rope
The NRP’s identification of five critical areas for effective reading instruction
offer a useful framework for planning teaching and interventions. Certainly, remedial
curricula or intervention programs emphasize the five identified components. Frequently,
however, these skills are addressed in isolation rather than in tandem, perhaps suggesting
that reading is a series of discrete skills that develop independently of one another.
Many educators view reading development as a skills-based hierarchal process in
which children first learn about sounds, followed next by syllables, words, and finally
connected text (Hogan, et al., 2005; Vacca et al., 2010). Consequently, many curricula
emphasizing phonemic awareness are commercially available. These curricula support
the bottom-up view that reading skills develop in much the way a house is built with
phonemic awareness as the critical foundation and other skills as the building blocks set
atop the foundation as learners master the alphabetic principle and gain proficiency in
decoding skills. Table 2.1 provides descriptions of approaches to reading instruction.
Table 2.1
Approaches to Reading Instruction
Top-Down
•
•

•

Reading for meaning
Activities that
immerse students in
reading, writing,
speaking, and
listening promote
literacy progress and
growth.
Comprehension
emphasis on units of
text larger than single
words

Bottom-Up
•

•

•
•
•

Reading is the process
of understanding the
smallest units of
language.
Letters > sounds >
syllables > words >
sentences > connected
text
Phonics emphasis
Hierarchy of skills
Building blocks
approach

Interactive
•
•
•

Use of prior
knowledge and
experiences.
Simultaneously
processing of
letter-sound cues.
Scaffolded
instruction to
support students.
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Although many educators view phonemic awareness as an entry point for reading
acquisition, others embrace the view that reading is a language process, in which children
learn both oral and written language while engaging with authentic texts. Proponents of
this top-down approach believe that reading for meaning is fundamental to the reading
process and suggest that children acquire reading skills when immersed in activities that
involve reading, writing, speaking, and listening, a recommendation that was taken
seriously in this thesis work. In this manner, reading is regarded as a transactional and
interactive relationship between the reader and the text (Rosenblatt, 1978). Specifically,
learners use three cueing systems while interacting with a text: graphophonic (lettersound information processed during reading), syntactic (grammatical information), and
finally semantic (meanings and prior knowledge), and the interrelationships between the
three drives comprehension (Vacca et al., 2010).
Still other educators believe that reading skills are acquired through a
combination of both top-down and bottom-up approaches, hence an interactive approach
(Bos et al., 2001; Miller & Moores, 2001; Vacca et al., 2010; Guccione, 2011; Buehl,
2013). In this view, the reader constructs meaning by using prior knowledge and
experience, while simultaneously processing both letter-sound cues and meaning.
Instruction is scaffolded to provide necessary supports as students navigate text(s).
Although educators may adhere to specific ideological beliefs about reading,
instruction likely includes aspects of all perspectives, depending on student need(s).
Indeed, these models of reading are valuable philosophical perspectives and though they
vary according to views of how learners approach reading, all perspectives recognized
that numerous skills and abilities are required for proficient reading. Scarborough (2001)
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provides a helpful analogy of these skills by comparing them to strands of a rope, that
when woven together become stronger and stronger, resulting in skilled reading. This
analogy, known as the Reading Rope, conceptualizes the complexity and layers of the
reading act (Snow et al., 2005). Specifically, reading skills are separated into two broad
categories or large strands of the rope (language comprehension and word recognition),
and then divided further, like fibers within the larger strands (Scarborough, 2001). The
language comprehension strand is comprised of fibers (skills) that become increasingly
strategic as a reader matures and increases his/her background knowledge, vocabulary,
knowledge and use of language structures, verbal reasoning, and literacy knowledge
(Scarborough, 2001). Similarly, the second strand is comprised of fibers or skills that
become increasingly automatic as a reader becomes more competent, including
phonological awareness, decoding, and sight recognition (Scarborough, 2001). Those
areas of critical importance identified by the NRP are reflected in Scarborough’s model.
Additionally, the Reading Rope highlights the connections between language and reading
(Gross & Robertson, 2020), a principle underpinning the design of this intervention. As
such, the analogy is a meaningful framework for understanding reading development at
the skill level and can guide instructional planning for all students.
The Balanced Literacy Model for Learners who are DHH
As mentioned previously, students who are DHH comprise a highly diverse
population with varied needs driven by the degree and severity of hearing loss,
communication modality, degree of family involvement, the extent and quality of early
intervention, as well as the range and quality of early literacy experiences. As such,
teachers and those preparing interventions are faced with implementing instruction to
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accommodate the learning needs of all. Schirmer (2005) recommended the use of a
balanced literacy approach for students who are DHH. This approach involves three
different kinds of reading: reading to students, reading with students, and reading by
Table 2.2
The Balanced Literacy Model
Reading Mode
Reading TO
students

Support Level/Example
•

Reading aloud

Descriptions and Purposes
•
•
•
•
•

Reading WITH
students

•
•
•
•
•

Shared Reading
Dialogic Reading
Language Experience
Approach
Guided Reading
Interactive Reading

•
•
•

•

Reading BY
Students

•
•

Reading Workshop
Independent Reading

•
•
•
•
•

Promotes interest in reading.
Increases knowledge of
vocabulary, sentence, and text
patterns.
Expands background
knowledge.
Exposes students to multiple
genres.
Is not limited to preschool or
early childhood settings.
Helps students create mental
images.
Increases student involvement in
reading process.
Helps students make
connections, identify main ideas,
and make inferences through
questioning by teacher.
Utilizes mini-lessons and/or
specific strategies such as
context clues or rereading.
Employs teacher modeling,
guided practice, and
independent practice.
Utilizes reading and conferring
with teacher.
Illustrates gradual release or
responsibility from teacher to
students.
Provides students with choice
and ownership.
Students apply learned strategies
to their own selected reading
choices and materials.
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students, all of which engage students in different reading skills at increasingly complex
and independent levels (Andrews et al., 2004; Schirmer, 2005; Schirmer & McGough,
2005; Trezek et al., 2010; Williams, 2012). The varying levels of support and practices
are ideal for all students, but especially those who are DHH. Formative teaching and
assessment guide instruction and helps students become metacognitive readers. This
balanced literacy model (see Table 2.2) is evident in many classrooms for all kinds of
students and can help teachers scaffold literacy instruction in meaningful ways for both
the classroom and intervention. The framework provides structure to facilitate growth in
language, vocabulary, and comprehension, so important for future academic success.
Aspects of this model are included in this study, particularly reading aloud and
vocabulary growth as described next.
Reading Performance of DHH Students / Center on Literacy and Deafness
As noted earlier, research has repeatedly shown that literacy skills of learners who
are DHH fall behind those of their peers with typical hearing (Williams, 2004;
Easterbrooks & Estes, 2007; Kyle & Harris, 2010; Mitchell & Karchmer, 2011;
Lederberg et al., 2012). Differentiated instruction including accommodations and
modifications based on students’ IEPs, remediation efforts, and other interventions focus
on these gaps, and experts in the field continue to improve by learning new information
and developing techniques to strengthen performance. Fittingly, researchers at Georgia
State University joined forces with other experts from the University of Arizona, the
University of Colorado at Boulder, the Rochester Institute of Technology, and Arizona
State University to form a grant-funded collaborative project known as the Center on
Literacy and Deafness (CLAD), designed to specifically study the poor literacy outcomes
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of students who are DHH, particularly those in kindergarten through second grade
(Center on Literacy and Deafness, n.d.) These collaborative efforts have resulted in the
development of many webinars for educators, as well as curricula and interventions
designed especially for students who are DHH across communication modalities. The
efforts are an appropriate guide to the research described in this thesis.
Vocabulary Curriculum from CLAD
Vocabulary knowledge is an essential part of language development, a predictor
of reading comprehension, and a significant indicator of academic success. Thus,
vocabulary development was a consideration for any intervention. However, vocabulary
knowledge has been a consistently challenging aspect of literacy for students who are
DHH, often owing to a deficit of incidental learning and/or delayed language (Marschark
et al., 2002; Coppens et al., 2011; Williams, 2012; Alqraini & Paul, 2020). Although
identified as one of the critical components of effective reading instruction, it is often not
taught in ways that foster deep-level word concepts (Trezek et al., 2010), despite the
knowledge that effective instruction utilizes both indirect and direct teaching (Trezek et
al., 2010; Williams, 2012; Gross & Robertson, 2020). Collaboration among the CLAD
researchers led to the creation of a supplemental vocabulary intervention especially for
learners who are DHH. Their intervention, called Explicit Contextualized Vocabulary
(ECV-DHH) was designed for supplemental use with children who are DHH, taking a
lead from a comprehensive preliteracy program for 4-year-olds called PAVEd for
Success (Schwanenflugel et al., 2010; Hamilton et al., 2013; Antia et al., 2016). Formerly
called Vocabulary 4 Success (V4S), the program has shown gains in vocabulary among
students who are DHH in kindergarten through second grade (Catalano, 2019).
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The ECV-DHH approach to teaching vocabulary has been used to augment
content in science and social studies. Instruction utilizes both explicit and implicit
teaching strategies embedded within four components and affords students multiple
exposures of targeted vocabulary. The four components of this approach are: (1) fast
mapping, (2) interactive book reading, (3) conversation, and (4) extension activities
(Antia et al., 2016; Catalano, 2019). Table 2.3 provides summary information for
teaching that utilizes this approach. Could this approach work in a literacy camp
program? Would it work for an older population, and could it facilitate comprehension?
These questions guided the design of the interventions designed in this study.
Table 2.3
Explicit Contextualized Vocabulary (ECV-DHH) Characteristics (Antia & Creamer,
2016).
Component

Explicit or
Implicit?

Fast mapping

Explicit

Interactive book
reading

Implicit

Description
•
•
•
•
•
•

Conversation

Implicit

Extension
activities

Explicit and
Implicit

•
•
•
•
•

New vocabulary presented in closed set.
New words presented with known words.
Uses pictures & terms.
Repeated exposures of targeted vocabulary
Teacher-student reading of thematic or
content area text
Book walk (brief preview of book guided by
teacher, includes reading and questioning)
Targeted words in discussion
Teacher models complex language
Teacher expands student language
Drill practice (explicit)
Arts and crafts projects (implicit)

Fast Mapping
Targeted thematic or content area vocabulary can be introduced by using the fast
mapping component of the ECV-DHH approach. Fast mapping is the term used to
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describe the speed at which new vocabulary is learned (Carey, 1978; Easterbrooks &
Estes, 2007). In the ECV-DHH approach, fast mapping refers to how new unknown
words are presented with known words in closed sets. Spencer and Schuele (2012)
describe fast mapping as an initial stage in word learning, wherein children make
associations between words and referents. Students are asked to identify a novel
vocabulary word and/or picture in a group of known words/pictures, and by the process
of elimination and using prior knowledge, students will correctly label the novel word or
picture. The process helps students to attach meaning to new vocabulary when targeted
words are presented in a closed set that includes words already known to the students
(Antia et al., 2016). This procedure is repeated for each new vocabulary word multiple
times during the instructional period, thus allowing students opportunities for numerous
exposures. Next, novel targeted vocabulary is chosen (usually 8-10 words, usually nouns)
from selected texts or stories shared with students through interactive shared reading
experiences. Table 2.4 includes examples for introducing vocabulary with fast mapping.
Table 2.4
Examples of fast mapping in ECV-DHH with Pictures
Pictures of
new
Vocabulary

Pictures of known
Vocabulary

Prompts used by teacher

flute

book, car

•
•
•

“Which is the flute?”
“How did you know that?”
“Yes, this is a book, and this is a car, so
you know this must be the flute.”

hedgehog

apple, dress

•
•
•

“Which is the hedgehog?”
“How did you know that?”
“Yes, this is an apple, and this is a dress,
so you know this must be the hedgehog.”
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Interactive Book Reading and Questions
Once targeted vocabulary has been identified, the teacher leads students in an
interactive or guided book reading activity, a learning strategy in which child and adult
equally and fully participate in the reading of the story or text. Steps in this process
usually include previewing the text, building on the child’s prior knowledge, emphasizing
story elements, modeling fluency, and asking questions (Catalano, 2019). Interactive
book reading within the ECV-DHH approach modifies these steps. The teacher reads the
book (expository text) at least two times and engages students in a book walk before
reading, and then as reading takes places, asks three specific types of questions (classified
as competence, abstract and relate questions) about the text that allow for repeated
exposure to the targeted vocabulary (Catalano, 2019). Competence questions are those
that can be answered by referring to the book or story. Usually, the answers to these
questions can be found easily and are often taken verbatim from the text. Abstract
questions require students to make inferences or answer Why or How questions. Relate
questions compel students to make personal connections or relations to the text. Table 2.5
includes explanations and examples of these types of questions. These questions are
scaffolded so that students are encouraged to use increasingly complex and higher-level
thinking skills. As with fast mapping, the interactive book reading presents opportunities
for vocabulary usage, resulting in multiple exposures of the targeted vocabulary. The
question and answers component elicits conversation which is the next component of the
ECV-DHH approach.
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Table 2.5
Types of Questions in Interactive Book Reading
Question Type
Competence

Description
•
•
•

Abstract

•

•
•

Relate

•

Answers are easily
found in the text.
Require concrete
answers.
Who, what, where and
when questions
Students use contextual
clues and background
knowledge to answer
questions.
Predictions and
evaluative questions
Students make personal
connections to text.
Relate text to their own
experiences

Example
•
•
•
•
•
•
•
•
•

Who was the main
character?
What were the
explorers searching
for?
Where is the cave?
When will the tide rise?
Why do you think...?
What do you think will
happen next?
How do you know…?
Describe a time you…
Share what you would
do in this situation…

Conversation
This aspect of the ECV-DHH model affords the teacher and students other
opportunities to use targeted vocabulary to express ideas about the text. This was an
important language piece, so important in working with children who are DHH. The
teacher models complex language that is often used in content areas and can also expand
the students’ utterances through discussion (Catalano, 2019). Strategies to facilitate
conversation include asking open-ended questions, or using prompts such as, “Tell me
about…” Similarly, other tactics include modeling, vocabulary recasts and linguistic
expansions (Antia et al., 2016). A common thread among these components is that
students are immersed in using the targeted vocabulary in numerous meaningful ways,
especially during extension activities.
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Extension Activities
The final component of the ECV-DHH model is extension activities in which
students apply vocabulary knowledge to hands-on projects or authentic learning tasks.
These activities can be implicit or explicit in nature and allow for repeated exposure
and/or usage of the targeted vocabulary. Examples of implicit activities include arts and
crafts projects that illustrate concepts such as making a diorama or physical model.
Explicit activities on the other hand are those that involve direct teaching such as playing
games like Memory or utilizing drill activities in which the targeted vocabulary is used,
once again providing students with multiple exposures and interactions with targeted
vocabulary. The goal of the EVC-DHH approach is to improve vocabulary and
comprehension skills, and ultimately to mitigate poor literacy outcomes so commonly
cited in research.
Connections to Literacy Camp Intervention
Often, children who are DHH are prone to a phenomenon known as the summer
slide, in which there is a regression of skill or ability during the summer months when
school is not in session. This summer learning loss can be equivalent of up to two months
of academic content as measured by standardized tests (Garst & Ozier, 2015). Special
summer camp programs and other interventions such as extended school year activities
often address this trend, and frequently emphasize specific skills, academic subjects, or
even areas of interest. These camp-based academic programs can offer unique academic
interventions as well as other positive benefits, including new friendships, increased
independence, participation in hands-on activities and experiential learning (Gross &
Dunaway, 2019) (See Table 2.6 for a list of benefits of summer camp programs).
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Given the success of summer camps, questions asked in this thesis were: “Could a
face-to-face summer literacy program be replicated in a virtual format? How might it
offer unique learning opportunities? Would these benefits be present in a virtual format?
What would a virtual format look like?”
Table 2.6
Benefits of Summer Camp Programs
Benefits for Students
•
•
•
•
•
•
•
•
•
•
•

Combats summer regression
Enhances social skills
Encourages independence
Increases confidence
Expands / strengthens academic skills
Boosts vocabulary
Develops new friendships
Promotes advocacy skills
Participates in intensive instruction for a short time
Builds confidence
Fosters soft skills

Benefits for Parents/Families
•
•
•
•

Increases knowledge of
available community
resources
Forms partnerships with
community stakeholders
Forms partnerships with
other families
Provides networking
opportunities

The research incentivized further exploration and brought forth many questions.
Could the ECV-DHH approach guide the development of the program? Could it be used
with a narrative text, perhaps a chapter book with a science theme? What books would fit
this description? Would the ECV-DHH approach work with students older than second
grade? How would typical hands-on activities be different in a virtual platform, and more
importantly, how would students be engaged? What would a schedule look like and what
activities would it include? What activities would be related to vocabulary and what
activities would be related to comprehension? Would activities address both vocabulary
and comprehension? How would comprehension be measured? Would it be possible to
assess vocabulary retention 30 days and 60 days following camp? How could this
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previous research guide such a program? How could students be immersed in activities
that involve reading, writing, speaking, and listening in a virtual format? These questions
prompted further consideration and led to the subsequent development of a literacy camp
experience in a virtual format described in detail in the next chapters.
Methodological Rationale and Theoretical Frameworks
This thesis study was situated in a social constructivist framework (Creswell &
Poth, 2018) with a goal to understand the unique stories of students who are DHH and
how they approach literacy tasks including vocabulary, comprehension, and writing, in a
virtual learning format. The shared subjective experiences fostered a deeper
understanding of vocabulary learning/growth and literacy development. A constructivist
worldview is manifest as individuals describe their experiences (Moustakas, 1994), and
social constructivism acknowledges that individuals’ backgrounds shape interpretation.
Although firmly situated in a social constructivist framework, this study also
included characteristics of a transformative framework. Described by Creswell and Poth
(2018), this framework is often used to address inequities of marginalized populations,
and as such, children who are DHH may fit this category. A disability interpretive lens
provided a focus on disability as a dimension of human difference (Mertens, 2009), and
reflected a critical social ontology, described as the view that it is the non-disabled that
“misrepresent(s) and sometime(s) destroy disabled people’s lives” (Hughes, 2007, p.
283). Primarily, the ultimate goal of this work was to understand the unique learning
experiences of students who are DHH, especially in a virtual learning environment in
relation to vocabulary and comprehension skills.

35

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS
Chapter three provides a more detailed explanation of this convergent
parallel/mixed methods approach that utilized a purposeful sampling of convenience of
children who are DHH (Creswell, 2014). Daily vocabulary scores, comprehension scores,
engagements scales, and journal prompts completed during camp were complemented
with 30-day and 60-day measures of vocabulary and comprehension to provide further
insights into this learning experience. Their unique stories, presented in five single case
studies are presented in Chapter 4, following research methods and methodology.
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Chapter Three
Methodology
Introduction
The previous chapter described theoretical frameworks that guided this
dissertation study about vocabulary growth and retention, engagement, and literacy skills
of children who are deaf or hard of hearing (DHH) in a virtual camp program presented
in five single case studies. This chapter provides further details and specific descriptions
of the study participants, the setting, the instruments used, the data collection procedures,
researcher action and innovation, data analysis, and finally, future implications.
Study Setting and Participants
The study was conducted in the 2020-2021 academic year in a large metropolitan
area in the Midwest. Initially, the study was to be conducted during an annual face-toface summer literacy camp for students who are DHH but was later executed during a
virtual literacy camp when the pandemic required cancellation of the face-to-face
program. Typical preparation for the annual camp included frequent email contacts with
families of previous camp attendees to share tentative scheduling and planning efforts for
the upcoming summer. The preparation was no different this year, but as the pandemic
raged, plans for a camp were put on hold indefinitely. As virtual learning became the
norm, the prospect of conducting a virtual literacy camp was born. Parents were
contacted once again, and planning was started for a fall evening or weekend camp;
however, scheduling was problematic given multiple schedules. Finally, the possibility of
holding the camp over winter break became a reality. After obtaining Institutional
Research Board (IRB) approval, the literacy camp was conducted through a virtual
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learning format with Zoom technology in late December of 2020, by taking advantage of
the winter break for the participants and the organizer.
Study participants comprised a purposive sample of convenience (Burkholder et
al., 2020) of students who are DHH and their respective parents. Specifically, the sample
included five students in grades 3-6 and their parents. Both parents and children signed
and returned consent/assent forms prior to the beginning of the virtual camp. Of the
students, four identified as male and one female, and all had experienced some type of
virtual learning during the fall semester of the 2020-2021 school year, although duration
and timing of such varied. Four of the students were Caucasian and one was Asian. All
students were born to typically hearing parents, and all used listening and spoken
language (LSL) as their primary communication modality. Additionally, all families had
experiences with early intervention (EI) professionals at the time of hearing loss
diagnosis, all had attended special schools for the deaf in early childhood years and all
had been mainstreamed with varying levels of support from teachers of the deaf and other
professionals. Four of the students were from the same large metropolitan area in the
Midwest and one was a prior resident of the same metropolitan area but had since moved
to an Eastern state. Despite this move the family had remained in frequent contact with
other students and families in the area over the years. The December dates
accommodated the family’s schedule, and so the remote student was able to participate
with the other local students.
Researcher’s Role
The researcher’s role was highly personal given her experiences as camp director
of the previously mentioned summer literacy program. Certainly, these experiences
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influenced the development of this study. In fact, the evolution of the summer literacy
program began with its inception nine years ago and continues still today. Historically,
the camp offering began with a small number of participants but expanded over the years
to include a wider range of ages as well as offering two offsite camp sessions. Truly,
what began as a means of promoting reading for pleasure for students who are DHH had
morphed into a program with increasingly refined objectives and outcomes. Descriptions
of the Explicit Contextualized Vocabulary-Deaf Hard of Hearing (ECV-DHH) methods,
especially the interactive book reading, conversation, and extension activities, were
similar to strategies and activities embedded in previous camp programs (Antia et al.,
2016; Catalano, 2019). Fast mapping was a rather new concept, but it seemed that the
technique could easily complement the other typical camp activities, and also promote
vocabulary growth and development. What book or theme could be addressed with such a
model, and what adaptions would be necessary for an older group of students? These
questions prompted consideration and further brainstorming.
Innovation
One of the driving forces behind the annual summer literacy camp has been to
immerse students who are DHH in motivating literacy activities as a way to address the
summer regression described in Chapter 2, as well as gaps in proficiency. Indeed,
research has emphasized the need for intervention for children who experience delays in
literacy skill learning, particularly during the summer months (McDaniel et al., 2017).
Accordingly, the motivation that guided this study was a desire to improve learning
objectives, namely vocabulary through modified fast mapping and interactive book
reading procedures. Unfortunately, complicating matters was the exponential increase of
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COVID-19 cases and disruption caused by the virus. This necessitated ingenuity and
more creative thinking. Could the camp be conducted in a virtual format? What
modifications would this require? Answers to these questions required additional
innovation.
Similarly, the previous work of the Center on Literacy and Deafness (CLAD) had
paired content area vocabulary with an expository text selection and a narrative text
selection for younger students. It would be a novel undertaking to utilize fast mapping
with older students and to find a fitting narrative text selection that targeted content area
vocabulary. Indeed, there were multiple innovations.
Planning and Resources
Typical planning from previous years began with the identification of a theme or
text(s) that would appeal to a wide range of ages and abilities because participants were
students from many different schools and districts, but there were still other important
considerations for the possibility of a virtual learning environment. The selected text
would need to be relatively short in length so students could complete it in a constrained
camp timeframe. Likewise, extension activities would need to be hands-on tasks that
could be completed relatively independently with few supplies available in the homes of
the students, as well as allowing for student engagement, so important within an online
environment.
The Magic Tree House (MTH) books by author Mary Pope Osborne came to
mind. The MTH series revolve around the brother and sister team of Jack and Annie as
they time-travel to adventures in faraway locations while also learning interesting facts
and important vocabulary about the events and places they visit (Magic Tree House, n.d.)
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Additionally, each book in the series consists of ten chapters and simple illustrations that
provide important context for the storyline. In fact, two of these books had been used in
previous camps so there were some possibilities and prior experiences to serve as guides.
If modifications could allow for an engaging online experience, a virtual literacy camp
would become a reality.
The CLAD website included sample units for ECV instruction for science
concepts such as the moon, weather, and the ocean to name a few. These units were
exemplars for developing other units, and even a literacy camp program. A brief review
of the complete listing of MTH books indicated that state science concepts and standards
were reflected in some of the titles, particularly those that had to do with weather or
forces of nature, for example, Midnight on the Moon, Vacation Under the Volcano, and
Twister on Tuesday. A theme became evident, and planning was underway.
The MTH book, Vacation Under the Volcano (Osborne, 1998) seemed to lend
itself to some hands-on activities such as creating volcano models and fun eruption
experiments that could facilitate daily use of pertinent vocabulary. Correspondingly, a
pre-reading of the book resulted in an extensive list of vocabulary that was subsequently
whittled to 21 words given the short amount of time for the literacy camp. Nine words
were linked to understanding parts of a volcano and eleven words were linked to the
storyline of the MTH book. Next, these vocabulary words were categorized as Tier 1,
Tier 2, and Tier 3 words for instructional planning (see Table 3.1 for details). Tier 1
words are those used most frequently and often learned incidentally, whereas Tier 2 and
Tier 3 words are increasingly more specialized and content-specific words that usually
require explicit instruction (Sprenger, 2014). For this book, there were twelve Tier 3
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words, seven Tier 2 and two Tier 1 words. A review of these lists indicated that another
text might be helpful to facilitate background knowledge. A search for an expository text
to complement the narrative text and provide background knowledge led to the discovery
of a book about Pompeii that contained colorful pictures, as well as simplified technical
terminology. The book, Pompeii…Buried Alive (Kunhardt, 1987) fit the need. Reading
this would be an effective way to begin the camp. How much of the book could be
covered each day? What activities would correspond with those daily readings? These
were important questions to be answered.
Table 3.1
Targeted Vocabulary Words by Tier Level & Content
Word
amphitheater
central vent
crater
eruption
forum
fumes
gladiator
grove
lava
magma
magma chamber
papyrus
pebbles
public baths
pumice
scroll
side vent
soothsayer
sundial
tunic
villa

Magic Tree House
Vocabulary

Volcano
Vocabulary

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Tier
3
3
2
1
3
2
3
2
1
3
3
3
2
3
3
2
3
3
2
2
3
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Scheduling was slated for a four-day period after the winter break, beginning on
Monday morning (December 28) and continuing through Thursday (December 31), with
no session scheduled for Friday, January 31 because of the New Year’s holiday. Daily
camp sessions were planned to last for 2-1/2 hours with a mix of discussion, reading,
vocabulary assessment through modified fast mapping procedures (completed virtually
through Zoom, with each student using the Chat feature to identify pictures), as well as
daily hands-on activities. Zoom technology would be used for online interaction, and
sessions were to be audio- and videorecorded for data integrity and evaluation. The
expository text, Pompeii…Buried Alive (Kunhardt, 1987) would be read aloud and used
to introduce the MTH book. It would also serve as an introduction to targeted vocabulary,
and other related activities.
Prior to the beginning of the camp, boxes of supplies needed for hands-on
activities were delivered to each student’s home. Each box contained small boxes of
crayons, colored pencils and markers, glue sticks, construction paper, tissue paper, cotton
balls, newspapers, modeling clay, a small empty water bottle, paper cups, paper plates, a
straw, glow sticks, pre-packaged Pop rocks candy, coloring pages of volcanoes and
Pompeii, volcano mazes, a color-by-number page, hard copies of daily journal prompts
and student engagement scales, a copy of the MTH book, Vacation Under the Volcano
(Osborne, 1998), as well as the expository text about Pompeii, Pompeii…Buried Alive
(Kunhardt, 1987). Copies of daily journal prompts, and engagement scales were also
emailed to parents so that there were backups if needed. Additionally, suggestions for
other hands-on activities were sent to parents each night through email, including an
online reading of the MTH book. Daily scheduling information appears in Table 3.2.
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Table 3.2
Winter Literacy Camp Schedule
Day
1

Zoom Activities
•
•
•
•
•
•

2

•
•
•
•
•
•

3

•
•
•
•

4

•
•
•
•

Student Follow-up

Introductory PowerPoint
Interactive book reading of
“Pompeii…Buried Alive”
Fast mapping
Volcano diagram
Volcano art project
Interactive book reading of MTH book,
“Vacation Under the Volcano”

•
•
•

Journal prompts
Engagement scales
Family follow-up – Online
read aloud of MTH book

Fast mapping
Salt volcano experiment
Flour volcano experiment
Go Noodle dance break
Interactive book reading of MTH book,
“Vacation Under the Volcano”
Start work on clay model of volcano

•
•
•

Journal prompts
Engagement scales
Family follow-up – Lava
in a Jar experiment

Fast Mapping
Mini volcano eruption experiment
Interactive book reading of MTH book,
“Vacation Under the Volcano”
Continued work on clay model

•
•

Journal Prompts
Engagement scales

Fast Mapping
Group Comprehension Questions
Watch video simulation of the day Mt.
Vesuvius erupted
Volcano eruption with clay model

•
•
•

Journal Prompts
Engagement scales
Vocabulary worksheet

First Day of Camp
Following brief introductions among students, camp began with students sharing
what they knew about volcanoes and a question they wanted to have answered about
volcanoes. See Table 3.3 for the contributions to this first day’s discussion.

44

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS
Table 3.3
Contributions from Introductory Conversation
Student

What I know about volcanoes…

A question I have…

Avery

Volcanoes erupt.

Will a volcano erupt in Virginia?

Nora

There are volcanoes in Hawaii.

No question

Daniel

Lava is hot.

When will volcanoes erupt?

Marcus

Volcanoes erupt with lava.

No question

Tanner

Dinosaurs died long ago when
volcanoes erupted.

Are there fossils?

Next, the book Pompeii…Buried Alive (Kunhardt, 1987) was presented through
an interactive book reading activity in which students responded to oral questions about
the text as it was read aloud. Colorful pictures in the book provided contextual clues.
Before reading the book, students were told that Pliny was the main character in the story
and that he had lived long ago. He had actually seen the eruption of Mount Vesuvius and
wrote about it later. His story and experiences were chronicled in the expository text and
augmented with a PowerPoint that included other pictures and facts. The book and
PowerPoint prepared the students for the MTH text by providing important background
information. This presentation was followed with an art project in which students created
a picture of a volcano by using supplies (construction paper, tissue paper, cotton balls,
glue sticks) delivered prior to the beginning of camp (see Table 3.4 for volcano art
project examples). Next, vocabulary was introduced through modified fast mapping
procedures (see Tables 3.5, 3.6 and 3.7 for descriptions of Fast Mapping Procedures).
Prior to beginning the modified fast mapping procedures, students were shown a slide
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that contained a list of targeted vocabulary words. For consistency, the same PowerPoint
was used for all camp meetings and follow-up meetings.
Table 3.4
Volcano Art Project Models from Pinterest
Example 1

Example 2

Pictures of vocabulary were embedded in the PowerPoint presentation mentioned
previously. Each new vocabulary word was presented on a slide containing three pictures,
one picture of the newly targeted vocabulary, and two pictures of familiar or known
vocabulary. Adhering to fast mapping procedures (Exposure #1 – see Table 3.5 for fast
vocabulary exposures and modified fast mapping explanations), the question, “Which is
the X-targeted vocabulary?” was posed for each new vocabulary term. For instance, the
word grove was presented with three pictures (a grove, a frog, and a flag) embedded on a
single slide of the PowerPoint. Following fast mapping procedures, students were asked
which picture was that of the grove, and further instructed to record a 1, 2, or 3 to
indicate the position of the targeted vocabulary word. All pictures on each slide of the
PowerPoint presentation were depicted in a left-to-right (1, 2, 3) landscape orientation.
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Students responded through the Chat feature of Zoom using a 1, 2, or 3 to indicate the
position of picture of the targeted vocabulary word on each slide. Each student sent
responses only to the camp director via the Chat feature. This provided a measure of prior
knowledge for the rest of the week. Once all vocabulary slides had been presented, the
slides and vocabulary terms were reviewed again (Exposure #2) as a group. This time
was each slide was presented and students were asked to identify the targeted vocabulary,
they were also asked, “How do you know that?” This was a deviation from fast mapping
procedures that would have been completed in one-on-one settings, but because of the
online format and time constraints of a virtual environment, this was completed as a
group. A benefit to the group discussion was that it provided an additional exposure to
the new words. A student-friendly definition was also shared orally during the discussion.
These modified fast mapping process provided students with visual representations of
targeted vocabulary, while subsequent conversations furnished important background
knowledge to aid in comprehension. Table 3.6 provides examples of three of the slides
(for grove, gladiator, and sundial vocabulary words) presented in the PowerPoint
presentation used during camp and in both follow-up meetings, and Table 3.7 lists the
targeted vocabulary and the known vocabulary shown with each targeted term for fast
mapping procedures. A third exposure on Day 1 required that each student identify the
vocabulary word depicted in each slide, but without the benefit of group discussion, and
was the first modified fast mapping trial.
Finally, following the modified fast mapping trial, chapters 1-3 of the MTH book
were shared during a second interactive book reading activity. At the conclusion of the
session, students responded in writing to four journal prompts and completed a worksheet
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that contained a series of prompts to be answered using a Likert-scale. See Appendix C
for prompts to address daily engagement.
Table 3.5
Vocabulary Exposures by Day & Fast Mapping Trials
Exposure Occurrence
#1

Day 1

#2

Day 1

#3

Day 1

#4

Day 2

#5

Day 3

#6

Day 4

#7

30-day
Follow-up

#8

60-day
Follow-up

Description
• Pictures of unknown (targeted) vocabulary presented
with known vocabulary in PowerPoint.
• Students asked, “Which is X-targeted vocabulary?”
• Students responded individually using Chat feature of
Zoom.
• PowerPoint reviewed in group discussion.
• Students asked, “How do you know that X is targeted
vocabulary?”
• Answers indicated prior knowledge.
• Pictures of unknown (targeted) vocabulary presented
with known vocabulary in PowerPoint.
• Students asked, “What vocabulary word is shown in
this slide?”
• Modified Fast Mapping Trial #1.
• Students responded individually using Chat feature of
Zoom.
• Same as Exposure #3.
• Modified Fast Mapping Trial #2.
• Same as Day 2.
• Modified Fast Mapping Trial #3.
• Same as Day 2.
• Modified Fast Mapping Trial #4.
• Individual meetings.
• Students asked to verbally identify targeted
vocabulary represented in each slide.
• Students asked, “What vocabulary word is shown
here?”
• Students prompted to share their own definitions by
responding to, “Tell me what you know about X.”
• Modified Fast Mapping Trial #5.
• Same as 30-day follow-up.
• Modified Fast Mapping Trial #6.
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Table 3.6
Slides from PowerPoints for Fast Mapping
Vocabulary

grove, flag,
frog
grove = target

gladiator,
strawberry,
books
gladiator=target

sundial,
umbrella,
butterfly
sundial=target

Picture 1

Picture 2

Picture 3
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Table 3.7
Fast Mapping Presentation: Unknown and Known Vocabulary
Targeted
(presumed
unknown)

Known vocabulary words

amphitheater

mouse, shoe

central vent

car, tornado

crater

turtle, kite

eruption

flower, shell

forum

bike, bat

fumes

light, hammer

gladiator

book, strawberry

grove

frog, flag

lava

cake, broom

magma

spoon, dog

magma chamber

tent, deer

papyrus

balloon, fork

pebbles

sunglasses, snake

public baths

boat, bird

pumice

pencil, fish

scroll

hat, phone

side vent

tent, deer

soothsayer

apple, doctor

sundial

umbrella, butterfly

tunic

cat, guitar

villa

banana, key

Second Day of Camp
The second day of the camp was similar to the first, beginning with a brief
discussion to review the story and events of the previous day. Students completed another
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fast mapping trial (Exposure #4) that utilized the PowerPoint slides from the first day, but
with a modification. Instead of asking the question, “How did you know that X was the xtargeted vocabulary?” students were instructed to identify the pictured vocabulary by
typing the word through the Chat function on Zoom. As with the previous day, these
responses were sent to the camp director only. Correct spellings were not required, and
all responses and approximations were close enough to the correct spelling of words that
this was not an issue. Next, students participated in hands-on activities that promoted the
use of volcano-related vocabulary.
Two experiments provided multiple exposures of vocabulary, as well as occasions
to use targeted vocabulary, especially the words: eruption, crater, lava, magma, magma
chamber, crate, central vent, side vent, and fumes. After these two experiments, students
were given verbal instructions to use the empty water bottle, clay, and newspapers to
create a clay model of a volcano to be erupted later. This construction was followed with
an interactive book reading of chapters 4-6 of the MTH text, with comprehension checks
sprinkled throughout the reading. Finally, students responded to daily journal prompts
and completed engagement scales (see Appendices I through M for hands-on volcano
activities).
Third Day of Camp
Day three began much like the previous two. A brief conversation about the book
and previously completed activities led to modified fast mapping procedures (Exposure
#5) completed in the same manner as on the third day of camp. This exercise was
followed by a mini eruption (Instant Volcano) experiment and further work on the final
construction of the clay model volcanoes. As with the previous day, these hands-on
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activities were multiple exposures of targeted vocabulary and its use. Interactive book
reading for the day covered chapters 7-10 of the MTH book. The day’s session was ended
with students completing journal prompts and engagement scales.
Fourth and Final Day of Camp
During the last day of camp, students watched an online video that depicted the
day in Pompeii when Mount Vesuvius erupted (https://www.wimp.com/watch-thedestruction-of-pompeii-in-this-real-time-animation). This was followed by fast mapping
procedures (Exposure #5) in the same manner as the past two days. After fast mapping,
students participated in a group discussion of oral questions about the MTH book. Each
of the five students was presented with four comprehension questions embedded in the
daily PowerPoint. This allowed questions to be discussed as a group in a non-threatening
manner, and it afforded students the opportunity for incidental learning by listening to the
responses of one another. The PowerPoint also contained a review of the questions or
statements each student had expressed an interest in learning about volcanoes on the first
day of camp (refer to Table 3.3). The questions and review provided still another
opportunity to use vocabulary and promote comprehension. The day culminated with the
students erupting their clay volcanoes. Dish soap, baking soda, and vinegar were poured
into the empty water bottle that was the central vent of the volcano and the clay was the
outside structure of the volcano. The reaction of the three ingredients resulted in fun
eruptions and students were surprised as lava gushed out the crater (top of the water
bottle) and flowed down the slopes of the clay volcanoes. Parents participated in this
culminating activity and even sent photographs of the eruptions to the camp director. The
final activity of the day was completing written work comprised of daily journals and
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engagement scales as in previous days, as well as a worksheet to assess vocabulary
comprehension.
Thirty-Day Follow-up
Students and their respective families were contacted through email and phone
calls approximately four weeks after camp ended to schedule meetings to review targeted
vocabulary and comprehension questions from the MTH book to measure vocabulary and
comprehension retention. Individual meetings were held via Zoom technology and
recorded. Students were presented with the same PowerPoint used during camp to
complete a modified fast mapping (Exposure #6) trial. As each slide appeared, students
verbally identified the depicted targeted vocabulary. Students were afforded the chance
to respond verbally because these meetings were conducted in one-on-one settings.
Following their identification of the pictured vocabulary, students then responded to the
prompt, “Tell me what you know about X-targeted vocabulary.” In addition, students
were presented with the twenty comprehension questions that had been shared and
completed as a group on the last day of camp. Interestingly, all students were eager to
share what they could remember about the MTH book and offered no complaints when
presented with all twenty comprehension questions. These observations and data sources
provided rich detail to the study.
Sixty-Day Follow-Up
Sixty days after the virtual camp, students once again completed a fast mapping
trial (Exposure #7), a vocabulary discussion, and answered comprehension questions
about the MTH book. As with the 30-day follow-ups, the 60-day follow-up meetings
were conducted in one-on-one settings through Zoom technology and recorded. The

53

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS
procedures were identical to those implemented in the 30-day follow-up, including fast
mapping trials, vocabulary discussion, and comprehension questions. All data was
recorded, tabulated, and analyzed as part of five individual case studies presented in
chapter four of this dissertation.
Instruments and Tools
A convergent parallel/mixed methods approach (Creswell, 2014) guided the
design of this study and instruments/tools therein. Daily scores of fast mapping trials,
written journal prompts, student self-engagement scales, and a vocabulary matching
worksheet comprised data of student performance during camp. See Figures 3.1, 3.2 and
3.3 for examples of daily engagement scales, comprehension questions, and worksheet.
Figure 3.1
Daily Engagement Scales

54

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS
Figure 3.2
Comprehension Questions

Comprehension questions were asked on the final day of camp, as well as at 30day and 60-day intervals to measure story comprehension retention. Modified fast
mapping procedures were utilized during daily camp sessions and at 30- and 60-day
intervals to measure vocabulary retention. The vocabulary worksheet (see Figure 3.3)
provided still another measure of performance. Other tools include daily journal prompts
(see Table 3.8) that students responded to in writing each day. Parental email responses
(see Table 3.9 for a list of prompts) comprised additional feedback about student
engagement. and participation. Daily anecdotal notes recorded by the camp director
during each session supplied further perspective. See Appendices C-G for daily hands-on
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extension activities that allowed for multiple exposure to content and Appendices H-L for
student work samples. Finally, demographic information (see Appendix B) was collected
to provide important context for the study.
Figure 3.3
Vocabulary Worksheet
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Table 3.8
Daily Journal Prompts - Writing
Day

Prompts

1

•
•
•
•

Share one thing you liked about camp today and one thing you did not like.
Choose two new vocabulary words and share the definitions of each word.
Write about the parts of a volcano.
If I lived long ago in the city of Pompeii, I would see…

2

•
•

What is something you would change about camp and why?
Write two sentences about gladiators. You can draw a picture too if you
would like.
Write about making the flour volcano. Write at least four sentences.
Write about what the soothsayer told Jack and Annie. What do you think
will happen next?

•
•

3

•
•
•
•

4

•
•
•
•

Share one thing you liked about camp today and one thing you did not like.
Write two sentences about making your clay volcano model. You can draw
a picture too if you would like.
Draw a picture of two of your vocabulary words and write a sentence for
each that shows you understand the words.
Write two sentences about how you think Pliny felt when he saw the
volcano erupt.
What has been your favorite thing and least favorite thing about camp and
why?
Write two sentences about making your clay volcano model. You can draw
a picture too if you would like.
Where would you want to go next if you were Jack and Annie? Write three
sentences.
Use the new vocabulary you have learned to write a paragraph about the
book. You should use at least four vocabulary words in sentences that show
you understand the words and the story.
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Table 3.9
Prompts to Parents and Supplemental Optional Activities
Day

Prompts

Links to Supplemental Activities

Mon

Describe how your child felt or
interacted in the first day of a
virtual literacy camp.

Lava cupcakes
https://www.youtube.com/watch?v=79bGObxniuE

Tue

How engaged was your child
in today’s session?
Write something that your
child shared with you about the
camp experience.

Online reading of MTH book:
[READ] Magic Treehouse #13: Vacation under
the Volcano - YouTube

Wed

What has your child shared
about the story and/or about
any of the experiments?

Diet Coke and Mentos experiment:
Erupting Diet Coke® with Mentos® | STEM
Activity (sciencebuddies.org)

Data Sources
There were multiple data sources in this study, all of which warrant careful
consideration. Both quantitative and qualitative data were collected and analyzed to
understand implications of a virtual literacy camp for students who are DHH, and as
such, there were many considerations for data interpretation. Results contributed to a
deeper understanding of the camp experience from the perspectives of students, parents,
and the camp director.
Specifically, quantitative data included daily scores for fast mapping vocabulary
trials, retention scores measured 30- and 60-days after camp, as well as the results of the
vocabulary matching exercise completed on the final day of camp. Comprehension scores
were also assessed 30- and 60-days after camp. Additionally, a Likert scale was used to
assess daily student engagement (see Figure 4.3). Students responded to 15 prompts
about the camp experience with options ranging from strongly disagree to strongly agree
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on a scale of 1-5. Finally, demographic information was in the form of responses to ten
prompts about family composition, marital status, primary language used in the home,
combined annual income, education level, and age and race characteristics provided
important contextual information.
Qualitative data were from students, parents, and the camp director. Responses to
four daily journal prompts comprised qualitative data from students. The four prompts
connected the different learning tasks and activities completed each day – one for
vocabulary, one for the MTH storyline, one for extension activities, and finally one
prompt about the camp experience in general. Qualitative data from parents included
responses to daily email prompts about the camp experience, their perceptions of their
child’s level of engagement, and ideas for improvement. Finally, anecdotal notes
recorded by the camp director comprised still another source of qualitative data.
Data Collection Procedures
Instruments and tools used for this study were designed to gather data from both
camp participants and their parents. Anecdotal notes written by the camp director
complemented these data sources and provided important contextual information.
Analysis of the data yielded a better understanding of vocabulary retention by using fast
mapping procedures and engagement levels of campers, as well as comprehension of the
MTH book.
After the last day of camp, parents collected all written journals, engagement
scales, the vocabulary worksheet, and any other papers the students had drawn or written.
These materials were mailed to the camp director who had suppled a stamped and selfaddressed envelope with the box of supplies delivered before camp began. Anecdotal
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notes from the camp director and parents augmented these data. All journal prompts and
engagement scales were analyzed for common themes. Additionally, daily vocabulary
scores through fast mapping procedures were tabulated and graphed.
Follow-up meetings were held 30 and 60 days after the camp experience. These
meetings were conducted virtually, using Zoom technology but were completed in a oneon-one format between the camp director and each student. Each meeting was audio- and
video-recorded to provide opportunities for double checking and verifying data.
At each follow-up meetings, students were presented with the same PowerPoints
that had been used in modified fast mapping trials daily camp sessions. Because these
follow-up meetings were completed one-on-one, students could verbalize responses
rather than typing their responses using the Chat feature of Zoom. The camp director
recorded accuracy of responses, as well as any definitions and/or additional knowledge
shared by students during the presentation of pictures. Following the modified fast
mapping trials, students were presented with the comprehension questions about the
MTH book. These were the same comprehension questions that had been asked on the
last day of camp and were presented to students in the same PowerPoint used during
camp. The camp director recorded responses and accuracy of such.
Analytical Strategies for Data Analysis
Data were analyzed separately (by individual student) and reviewed extensively to
discover trends or themes pertinent to each learner. Accordingly, results were interpreted
separately and then collectively (Burkholder et al., 2020) to identify thought-provoking
dimensions of the study and its participants.
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Scores for modified fast mapping trials and vocabulary, as well as comprehension
questions, and daily engagement scores comprised quantitative data. Written journal
prompts comprised qualitative data that, when accompanied with the quantitative data,
offered a deeper understanding of the virtual literacy camp experience specific to each
learner. Additional sources of significant qualitative data included parents’ feedback and
anecdotal notes recorded by the camp director.
Descriptive statistics were used to analyze demographics obtained on the
background information instrument and comprised quantitative data. Parents identified
their relationship to the camp participants, race, marital status, education level, income
level, zip code, preferred communication mode, and the primary language used in the
home. These indicators comprised categorical data (Burkholder et al., 2020) that
emphasized the truly heterogeneous nature of the population of students who are DHH
and their respective families. Frequency counts were used to capture pertinent data that
included the number of adults living in the home, number of children in the home, age
range, and annual income. As with the categorical data, the responses underscored the
diversity of a homogenous group, reflected often in the literature.
Despite the diversity, there were interesting commonalities among the families
and students. Although the students currently attend varied neighborhood schools with
typically developing peers (with varying levels of support as dictated by IEPs), all had
received early intervention services in the same city, and the parents and families knew
one another. All students used LSL in homes where English was the primary language.
Additionally, all had attended the university summer literacy camp program previously.
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Surely the simultaneously similar and diverse experiences and responses prompted
further questions and required additional exploration.
Threats to Reliability and Validity
Were the results of this study reliable and valid? Would the results be similar if
another investigator collected and analyzed data in the same manner? Would there be
consistency across researcher and implementation? Although precautions were taken to
enhance reliability and validity for this study, these questions required attention.
The background information sheet used to capture demographic information
could easily be utilized by others wishing to replicate a similar study, however, the
unique features of the sample may not be replicable. Additionally, when reflecting on
students’ written journal prompts and parental feedback, responses were found to be
highly personal and subjective. Still another important consideration was that the camp
and study were conducted independently in the absence of a second researcher, whose
presence might have resulted in intercoder agreement and interrater reliability when
identifying trends and emergent themes across responses.
Validation strategies undertaken in this study included generating rich
descriptions, peer debriefing, and clarifying researcher bias and reflexivity (Creswell &
Poth, 2018). Accurate descriptions of the participants of the study, the setting, and the
instruments used were included in analysis and narrative to provide important contextual
information. Peer debriefing with committee members allowed for check-ins and
questions about the research process. Although all these validation strategies were
important, perhaps the most important concern for this study was author’s reflexivity and
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bias. The researcher’s background in deaf education and teaching children who are DHH
may have brought an unintended bias to the design of the research and data interpretation.
Methodology Summary
A virtual literacy camp was designed and implemented with five students who are
DHH. Camp activities included interactive book reading, responding in writing to daily
journal prompts, completing vocabulary and comprehension exercises, and participating
in hands-on extension activities. A strategy was established to measure program
effectiveness, whereby scores from modified fast mapping trials, vocabulary scores,
responses to engagement scales, and written journal responses were evaluated. Extensive
analysis of the data and results of the study are discussed in Chapter 4, followed by
researcher reflections and a summary of learning, including thoughtful considerations for
future program development in Chapter 5.
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Chapter Four
Analysis and Results
Analysis Introduction
This chapter examines the extensive data collected from the virtual literacy camp
for students who are DHH. Multiple instruments described in Chapter 3 were used to gain
an understanding of learning in the virtual environment. Outcomes are shared and
discussed in detail, including five individual case studies. Quantitative data sources
corresponded more readily to the proficiency of academic tasks whereas the qualitative
data corresponded more directly to the virtual format of the camp and its effectiveness.
Indeed, both quantitative and qualitative data provide contextual information that address
research questions and substantiate the experiences of the sample population. The
extensive results of the study were thought-provoking and required careful consideration
and reflection. Multiple sources of data, both quantitative and qualitative (see Table 4.1)
reflected interesting experiences of the five students who participated in the camp.
Although the students were similar by disability category of deafness, there were also
unique characteristics and experiences of each. Data for the sample group are shared
next, followed by individual case study descriptions with data for each student. Questions
embedded within case studies drive discussions shared in Chapter 5.
Table 4.1
Data Sources
Quantitative Data
•
•
•
•
•

Background Information
Modified Fast Mapping Trials
Vocabulary Matching Worksheet
Comprehension Questions
Engagement Scales

Qualitative Data
•
•
•

Writing Prompts
Parent Feedback
Camp Director Anecdotal Notes
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Quantitative Data
Quantitative data addressed students’ mastery of learning tasks, enjoyment of the
camp experiences, and provided important family background information. Data directly
related to literacy skills of the students included vocabulary (modified fast mapping
trials) and comprehension scores during camp, as well as at 30- and 60-day intervals
following camp. Scores from a vocabulary matching exercise completed on the last day
camp supplemented these skill-related data. In addition to these data, students completed
daily engagement scales comprised of 15 prompts (see Figure 3.1) about the camp
experience in a virtual format. Familial background information (see Appendix B)
collected from parents comprised another important quantitative data source.
Background Information
Parents completed a brief questionnaire that included prompts about family
composition, age, marital status, race, education level, income, and primary language and
mode of communication used in the home. This demographic information provided an
important backdrop for interpreting data and understanding the students and families who
participated in this study. Responses (see Table 4.2) comprised quantitative data for the
categories of age, marital status, number of adults in the home, number of children in the
home, race, education level, income, and primary language used in the home.
As mentioned in Chapter 3, four students in the sample were Caucasian and one was
Asian. One father and four mothers completed the background information sheet (see
Appendix B). All parents fell in the 41 years + age category, and all had some postsecondary education. Specifically, one had completed an associate degree, two held
bachelor’s degrees, and two had completed advanced degrees. Four of the five families
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reported a combined annual income of $75,000-$149,000 and one family’s income level
was above $150,000. Family compositions varied, with four of five parents married,
while one was a single parent who had never been married and had adopted a child. Two
Table 4.2
Demographic Information of Families
Attributes

Nora

Avery

Tanner

Daniel

Marcus

Role of person completing
questionnaire

Mother

Mother

Father

Mother

Mother

Age

41+

41+

41+

41+

41+

Marital Status

Married

Married

Married

Married

Single

Race

Caucasian

Caucasian

Caucasian

Asian

Caucasian

Education level

BA

AA

MBA

EdM

BA

Annual income

$75,000 $149,000

$75,000 $149,000

$75,000 $149,000

$75,000 $149,000

$150,000+

Adults in home

2

2

2

2

1

Children in home

1

3

2

2

1

Primary Language

English

English

English

English

English

Communication mode

LSL

LSL

LSL

LSL

LSL

households had two children under the age of 18 living in the home, one had three
children under the age of 18, while the other two households were comprised of only one
child under 18 living at home. All families identified listening and spoken language
(LSL) as the primary mode of communication, and all had experiences with early
intervention (EI) providers when their children were younger. Additionally, English was
the language used in the homes of each. Although these characteristics were important for
understanding this group’s experiences, these were also limitations of the study, yet truly
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reflective of this sample of convenience. Similarly, all had previously attended face-toface literacy camps, and knew one another. Four of the students identified as male and
one as female, and all were between the ages of 9-12, in third through sixth grades. All of
them attended their neighborhood schools with varying degrees of inclusion and support
as mandated by IEPs. Accordingly, instructional strategies utilized during camp reflected
teaching practices regarded as helpful for students who are DHH as noted in Chapter 3
(use of visuals, wait time, frequent checks for comprehension, etc.)
Vocabulary Instruments and Scores
Chapter 3 provided a foundation for introducing targeted vocabulary during the
camp’s first day as students participated in a discussion accompanied by a PowerPoint
presentation in which vocabulary was embedded. Additionally, prior knowledge was
shared during a discussion and read aloud of the narrative non-fiction text,
Pompeii…Buried Alive (Kunhardt, 1987). These activities prepared students for the
Magic Tree House (MTH) book, Vacation Under the Volcano (Osborne, 1998). Daily
modified fast mapping scores for the number of correct and incorrect vocabulary
comprised a source of quantitative data captured by using an Excel spreadsheet for
summarizing and analysis purposes. Data were recorded for each day of camp and for the
two follow-up meetings conducted 30 and 60 days after camp. In addition to the daily
modified fast mapping vocabulary scores, students completed a written vocabulary
exercise on the last day of camp.
Modified Fast Mapping Trials
Specifically, on the first day of camp, students were asked to identify in a series
of three pictures the one picture that depicted the X-targeted word for each of 21
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vocabulary words. This seemed to be easy enough for all camp participants, as a picture
of each new targeted or unknown vocabulary word was paired with pictures of two
known words (see Table 3.7) for a list of vocabulary words and known words presented
in the PowerPoint). All students performed well on this exercise. In fact, all scored 21,
except for Nora who scored 20. Following this initial exposure, the PowerPoint was
reviewed in a group discussion and students were asked how/why they chose the specific
picture of each new vocabulary word. Interestingly, all confirmed that using the process
of elimination enabled them to choose the corresponding picture of the new vocabulary
word, thus affirming fast mapping principles, as described in previous chapters.
As mentioned in Chapter 3, the first modified fast mapping trial required students to label
(type) the vocabulary depicted in the PowerPoint slides without any discussion or
questioning that would have occurred in typical fast mapping procedures. These elements
were eliminated due to time constraints of camp, and ages of the students (refer to Table
3.5 for an explanation of modified fast mapping procedures). Accordingly, scores for the
first modified fast mapping trial were much lower than scores from the initial exposure,
as expected, likely due to the fact that there was no discussion or word list provided at
this time, and exposure had been minimal. Performance improved from this point forward
(see Table 4.3). In fact, scores increased each day of camp for all students except Nora.
Her performance improved the first three days and then declined on the last day, although
only by two words. For the second trial, all scores increased, especially for Marcus whose
score doubled. At the opposite end of the spectrum, Nora’s score only increased by one
word this day. On the third trial, all students showed improved scores as well.
Interestingly, Nora was once again an outlier, as her score increased from 5 to 13. Scores
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on the fourth day showed increases of one word for all students except Nora, whose score
decreased by two words. Average scores for the camp trials were fairly high, with Nora
scoring the lowest, with a score of 8. These results implied that the multiple instances of
modified fast mapping trials promoted increases in labeling abilities.
Table 4.3
Daily Fast Mapping Trial Performance during Camp
Initial
Exposure

Trial 1

Trial 2

Trial 3

Trial 4

Trial
Average

Average
Performance
Trials 1-4

Nora

20

4

5

13

11

8

38%

Avery

21

9

16

19

20

16

76%

Tanner

21

13

16

20

21

18

86%

Daniel

21

11

15

18

19

16

76%

Marcus

21

8

16

17

18

15

71%

Student

Chart 4.1
Modified Fast Mapping Trials during Camp

Student Performance:
Modified Fast Mapping Trial Scores during Camp
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In addition to recording scores for the daily modified fast mapping trials (see Table 4.3),
data were recorded for the two follow-up meetings conducted 30 and 60 days afterwards
(Modified Fast Mapping Trials 5 and 6) to study retention over time, and results (see
Table 4.4) varied across students, as expected.
Table 4.4
Fast Mapping Scores of Follow-up Meetings
30-day
Follow-up

60-day
Follow-up

Follow-up
Average

Percentage
of Average

Nora

5

5

5

24%

Avery

18

19

19

90%

Tanner

19

20

20

95%

Daniel

14

12

13

62%

Marcus

11

10

11

53%

Student

Specifically, Nora’s performance was exactly the same for both follow-up
meetings with a score of 5, but her overall performance decreased from 38% mastery (an
average score of 8) during camp to 24% (average score of 5) during the follow-up
meetings. It is important to note that her scores from daily modified fast mapping trials
were lower than those of her peers during camp, and this trend remained consistent for
follow-up meetings too. Was she interested in the text or in learning about volcanoes? Or
were there other factors that could explain her performance?
The boys’ performance showed different trends which required thought. Were
they more interested in the text or the volcano vocabulary? Or was this coincidental?
Specifically, Daniel’s score was lower by two words (14 to 12) during the second followup meeting. His average performance during camp was at 76% (average score of 16) but
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decreased to 62% (average score of 13) in the follow-up meetings. Similarly, for the
second follow-up meeting, Marcus lowered his score by one word, from 11 to 10 from
the first follow-up meeting to the second. His average performance during camp was 71%
(average score of 15) and decreased to 53% (average score of 11) during follow-up
meetings. Avery and Tanner were outliers as both improved their scores by one word in
the second follow-up meetings. Avery’s average performance during camp was 76%
(score of 16) and increased to 90% (score of 19) for follow-up meetings. Tanner’s
performance was similar, increasing from 86% (average score of 18) during camp to 95%
(average score of 20) during follow-up meetings. Although scores varied, the results
confirmed levels of retention for targeted vocabulary. Scores from all modified fast
mapping trials (daily camp sessions and follow-up meetings) are presented in Chart 4.3.
Chart 4.2
Modified Fast Mapping Trials during Follow-up Meetings

Student Performance: Modified Fast Mapping Trial
Scores in Follow-up Meetings
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Chart 4.3
All Modified Fast Mapping Trials

Student Performance from All Modified Fast Mapping Trials
Trials 5 & 6 were 30- and 60-day follow-ups, respectively
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It was interesting to note that sometimes students were unable to recall the
specific vocabulary term, but in these instances, they would indicate a synonym, and
often, the very same synonym was used by all. For example, the word grove was
presented with frog and flag. When students were asked to identify the vocabulary word
that was depicted on that particular slide, many wrote woods or forest. Though
technically wrong, the words they chose could be considered synonymous. It was also
noteworthy that this occurred in the 30- and 60-day follow up sessions. Similarly,
students sometimes shared all they know about a particular vocabulary word when
presented with the picture but were not always able to label the picture with the correct
term. A specific example would be the word fumes. When asked to identify the picture of
fumes, students responded with, “smoke with gases” or “ash, smoke that is poisonous and
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dangerous to breathe,” but were unable to recall the word fumes. A possible reason for
difficulty with this vocabulary word was the volcano diagram that was completed on the
first day of camp utilized the term ash cloud in the diagram (an unintentional oversight),
but the word fumes was used only in the MTH text, an issue discussed in subsequent
camp sessions.
Vocabulary Matching
As mentioned previously, vocabulary was also assessed on the camp’s final day
through a worksheet (see Figure 3.3) in which students matched definitions to the
targeted vocabulary terms. This exercise offered an additional interaction with targeted
vocabulary, but in a written format. A word bank was provided at the bottom of the
worksheet. All students performed very well. Avery, Tanner and Marcus completed the
worksheet with 100% accuracy, while both Nora and Daniel each missed two, receiving
scores of 19 out of 21 possible. It was interesting to note that on Nora’s worksheet, when
provided with the definition for grove, she wrote woods, despite being given the word
bank. Her usage of woods for grove was consistent with her performance in fast mapping
trials. Daniel mixed up two words (pumice and villa) which accounted for his score of 19.
Comprehension Data Instruments and Overview of Scores
Comprehension questions (see Figure 3.2) discussed on the last day of camp were
yet another source of quantitative data. During the last day of camp, each student was
asked to answer four questions due to time constraints, but during follow-up meetings, all
20 questions were posed to each student. Accordingly, data for the last day of camp was
not included in Chart 4.4. Results were consistent, and like data for modified fast
mapping trials, student trajectories were similar.
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Chart 4.4
Student Performance on Comprehension Questions

Number of correct quetions

Oral Comprehension Question Performance
at 30-day and 60-day Follow-up Meetings
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It was interesting that Tanner had the same score of 16 questions answered
correctly at both 30- and 60-day follow-up meetings indicating 80% mastery. The four
questions he missed were the same ones both times. Similarly, Daniel received a score of
14 questions (70% mastery) answered correctly at both follow-up meetings, but the
questions he answered incorrectly varied across meetings. Avery actually performed
better at the 60-day follow-up meeting than at the 30-day meeting, although the
difference in performance was only one question. He answered 18 questions correctly
during the first meeting (90% mastery) and 19 questions correctly during the second
meeting, increasing his mastery to 95%, Marcus and Nora had more variability in their
scores although not significantly, and performance decreased for both from the 30-day
follow-up to the 60-day follow-up. Nora performed at 40% mastery during the first
meeting but decreased to 38% for the second meeting. Marcus performed at 88% mastery
during the first meeting and decreased to 80% mastery for the second meeting. Question
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#8 proved to be tricky for students, as it required students to correctly answer what
happened to both the birds and the stream, more complex than other questions.
Engagement Scales and Overview of Data
Chart 4.5
Responses to Engagement Scale Prompts

Responses to all Prompts
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly agree
6

Likert Scale

5
4
3
2
1
0

Nora

Avery

Tanner

Daniel

Marcus

Avg

A final quantitative data source was the engagement scales (see Figure 3.1)
completed at the end of each day of camp. Students used a Likert scale (1 = strongly
disagree to 5 = strongly agree) to respond to 15 different prompts that were used each day
for consistency. Responses to the 15 prompts varied across students as expected but
trends were hard to identify (see Chart 4.5) so five themes were identified (see Table 4.5)
for analyses purposes. When analyzed by themes, results were more meaningful,
although at times discordant, a limitation discussed in Chapter 5. Specific academic tasks
addressed in the prompts were reading the MTH book, completing vocabulary exercises
including fast mapping trials, and writing. Prompts about enjoying camp (extension
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activities and attitude about attending camp) and the virtual format were also included.
Responses were recorded for each day, but averages used for analysis purposes, although
case studies reflect daily ratings too.
Table 4.5
Engagement Scale Prompts by Theme
Theme

Prompt

Vocabulary

•
•
•
•

I am learning new vocabulary words.
Learning vocabulary with fast mapping is hard.
I can talk about the vocabulary words I am learning.
I like to write about the vocabulary words.

Reading

•

•

I like to book we are reading.
Reading is hard for me.

Writing

•
•

Writing is hard for me.
I can write about the story we are reading.

Camp enjoyment

•
•

I was excited to come to camp today.
I enjoy the activities in camp (experiments, crafts).

Virtual environment

•
•
•
•
•

I like being on Zoom.
I had no problems with technology.
It is hard for me to concentrate during Zoom.
I like being part of a virtual camp.
A virtual camp is hard for me.

The first theme was vocabulary, addressed in four prompts. Avery and Tanner felt
that they were learning new vocabulary, but Daniel’s response indicated he did not feel as
strongly about learning new vocabulary. Nora and Marcus were more ambivalent. The
overall average for this prompt was a neutral score of 3. When prompted about the
difficulty of learning new vocabulary with fast mapping, Marcus did not respond at all
(the zero data point indicated in Chart 4.6) but ratings by others indicated that they did
not feel it was hard. The average score for this prompt was 2 that corresponded with a
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disagree rating. This was surprising since fast mapping was a new and different approach
Chart 4.6
Engagement Scales about Vocabulary

Responses to Vocabulary Prompts
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly agree
6
5 5

5

5

5

Likert Scale

4
4

3.2
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3 3

3
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2

2.4

2

3

2.8
2

2.6
2

2 2 2

2
1

1

1
0
0
I am learning new
vocabulary words.
Nora

Learning vocabulary with
I can talk about the
fast mapping is hard.
vocabulary words I am
learning.
Avery

Tanner

Daniel

Marcus

I like to write about the
vocabulary words.

AVG

to learning for all of them. Responses to the prompt, I can talk about the vocabulary
words I am learning were equally mixed. Marcus indicated that he strongly disagreed.
Daniel disagreed, but Nora and Tanner were neutral. Avery was an outlier when he
strongly agreed that he liked to talk about vocabulary. This was similar for responses to
the prompt I like to write about the vocabulary words. All students except Avery
disagreed. His response indicated that he strongly agreed with it. This prompt might have
also been considered with the writing theme.
A second theme from the Daily Engagement Scales was reading. Students
responded to one item about the MTH book one item about their perception of the task of
reading. Results indicated that students enjoyed the MTH book, as the average for all
responses was 3.8 or 4. Marcus was the only student who indicated that he did not enjoy
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the book, but this was consistent across all aspects of camp, and was not surprising. Nora
indicated that she strongly agreed with the prompt, Reading is hard for me, and her
mother echoed this opinion. Both Tanner and Daniel’s responses to this prompt were
similar, although not as extreme. Avery’s response to this same prompt was at the other
end of the scale, or strongly disagree.
Chart 4.7
Engagement Scales about Reading

Responses to Reading Prompts
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly agree
6
5

5

5

5
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2
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1
0
I like the book we are reading.
Nora

Avery

Tanner

Reading is hard for me.
Daniel

Marcus

AVG

A third theme from the Daily Engagement Scales was the academic task of
writing. There were only two prompts that comprised this theme. Nora’s responses were
most interesting because she responded to each prompt with a disagree marking,
indicating that writing was an easy task, however her written responses were minimal.
Avery was an outlier here as his responses indicated that he did not view writing as hard
and in fact, felt that could write about the story, and did so in the written prompts, and
was eager to share what he wrote.
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Chart 4.8
Engagement Scales about Writing

Responses to Prompts about Writing
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly agree
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Writing is hard for me.
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I can write about the story we are reading.
Tanner
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AVG

A fourth theme from the Daily Engagement Scales was camp enjoyment. All
students responded positively to both prompts. Avery and Tanner’s average for both
prompts in this theme were a 5 or strongly Agree rating. Nora’s average of daily
markings for the first prompt, I was excited to come to camp today was a 4 or agree,
which was noteworthy because her fast mapping performance and responses to writing
prompts indicated difficulties with academic tasks. Perhaps the social aspect of camp was
important to her. Daniel appeared to be excited to come to camp but did not enjoy
extension activities quite as much, and his mother indicated that he did not show
enthusiasm well on Zoom. Marcus did not look forward to coming to camp, and did not
fully participate, but did report that he enjoyed the daily extension activities, perhaps an
indication that providing a variety of activities might serve to engage all students at some
point during the camp. Overall averages for both prompts indicated that students enjoyed
the virtual camp experience.
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Chart 4.9
Engagement Scales about Camp Enjoyment

Responses to Camp Enjoyment Prompts
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Stongly disagree
6
5

5

5

5

5

5

4.2

4

Likert Scale

5

4.6
4

4

4
3
2
2
1
0
I was excited to come to camp today.
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The final theme addressed in the daily engagement scales was the virtual format
of the camp, so important for this study. Items in this category also addressed the ease of
using Zoom technology and how students felt about being part of a virtual camp. Results
indicated minimal problems with technology and confirmed that a virtual environment
could support learning although a preference for face-to-face camp experiences was
shared in subsequent conversations towards the end of camp. Fittingly, Daniel’s response
to the prompt, I like being on Zoom was rated as strongly disagree while Nora and
Tanner rated the prompt as strongly agree, and Avery responded as neutral. Surprisingly,
Marcus only rated this prompt as disagree, a change from other ratings about camp.
There were similar responses to the prompt, I like being part of a virtual camp, with Nora
and Tanner indicating a strongly agree rating, While Avery and Daniel reported a neutral
rating. Daniel’s responses reflected a disagree rating. Overall, students indicated
experiencing few problems with technology, as reflected in agree ratings by both Nora
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and Avery, and a strongly agree rating by Tanner. Daniel and Marcus both rated this
prompt as strongly disagree, although any problems with technology were not readily
apparent to the camp director during camp sessions. The prompt It is hard for me to
concentrate during Zoom indicated an overall neutral response. Nora, Tanner and Marcus
rated this prompt as neutral, while both Avery and Daniel’s markings were disagree
ratings. Nora and Tanner indicated that they liked being part of a virtual camp with
strongly agree markings, while Avery and Marcus were neutral, and Daniel’s rating
reflected a disagree rating. The last item, A virtual camp is hard for me showed
interesting results. Three students (Nora, Tanner and Marcus) rated it with a neutral
marking, while Avery responded with strongly disagree and Daniel responded with
disagree. Overall, the averages for these prompts fell within neutral ratings. Responses
about the virtual format of camp suggest improvements to the wording of prompts.
Chart 4.10
Engagement Scales about Virtual Format

Responses to Format Prompts
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly agree
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Recap of Quantitative Data Sources
Numerous sources comprised quantitative data including demographic
information, scores of modified fast mapping trials, a written vocabulary worksheet, and
oral comprehension questions. These data sources emphasized the academic tasks
completed in camp and were complemented with scores from daily engagement scales
that addressed academic tasks as well as the virtual format of camp.
Reliability of Quantitative Data
These multiple quantitative data sources provided useful information for
determining the nature of learning for students who are DHH participating in a virtual
literacy camp. The first data source, the background information sheet, captured
important demographic information that were categorical and discrete in nature, and
analyzed through frequency count. As such, these data could be easily accessible and
transferable by other researchers, and the form could be easily replicated (Burkholder, et
al., 2020). This demographic information provided an important backdrop for interpreting
data and understanding experiences of the students who participated in this study.
Specifically, although these data were a small sample size and surely a sample of
convenience (Burkholder, et al., 2020), the outcomes were useful, underscoring the
unique characteristics of each student.
Owing to the virtual format of the camp, daily sessions were recorded using Zoom
technology. That technology proved invaluable as it enhanced reliability and offered
opportunities for repeated viewings to check for accuracy in recording daily modified fast
mapping vocabulary scores, comprehension exercises, and the vocabulary matching
worksheet completed during the last day of the camp. Modified fast mapping procedures
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were conducted in a similar manner each day, also increasing reliability, and providing
students with structure. Fast mapping procedures (Antia, 2012) build on current views of
vocabulary acquisition skills of children who are DHH and reflect construct validity
(Burkholder, et al., 2020). These techniques could be easily transferable to other students
who are DHH and used across academic content areas, emphasizing reliability and
validity (Burkholder, et al., 2020). Zoom technology was used for recording the
individualized follow-up sessions, and these results (vocabulary and comprehension)
were shared with parents throughout the week. All scores were logged in an Excel
spreadsheet and were analyzed to evaluate performance for each student.
Overview of Data Analysis Results for Quantitative Data
When analyzing quantitative data, the first consideration was the sample size for
this study. Indeed, the sample size was small (n = 5) and not representative of the
population of students who are DHH, but still much could be learned. Daily scores from
modified fast mapping trials were variable, yet students were able to comprehend the
story and could apply volcano-related vocabulary to the experiments and enrichment
activities (e.g., identifying the various parts of the volcano—crater, fumes, magma
chamber, central vent, and side vent in the diagram completed on the first day). Would
students be able to generalize targeted vocabulary in an academic setting outside of camp,
or at home? The 30-day and 60-day follow-up sessions indicated some retention of both
vocabulary and comprehension, though not with 100% proficiency.
Qualitative Data and Instruments
Similar to quantitative data, there were many sources of qualitative data.
Specifically, qualitative data sources included responses to daily writing prompts,
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anecdotal notes recorded by the camp director, and feedback from the parents of the
students. Qualitative data pertained more to the effectiveness of the virtual environment
whereas the quantitative data reflected proficiency in academic tasks. All these
qualitative data supplemented the quantitative data to provide a rich description of the
virtual camp experience, and ultimately guide program changes and improvements.
Writing Prompts
At the end of each day’s session, students were presented with four writing
prompts (see Table 3.8) that addressed (1) feelings and opinions about participating in a
virtual camp, (2) learning vocabulary, (3) completing extension experiments or crafts,
and (4) comprehending the MTH story. The wording was changed a bit each day to
correspond accurately with the activities completed. The prompts were chosen to reflect
items on the daily engagement scales, as well as to address results of learning, fun
extension activities, and the boundaries between fun and academic work in a virtual
format. Careful consideration was given to using the writing prompts, as there was some
initial concern about overloading students with too many academic tasks when
participating in a camp experience promoted as fun. Accordingly, students were not given
many parameters for writing responses, and often responses revealed the need for such
parameters.
Responses to writing prompts (see case studies for complete listings of responses
by student) indicated varied levels of engagement and participation across activities, as
expected. On the first day, some students did not respond to all writing prompts, and
some wrote one-word answers rather than sentences. For example, Nora did not respond
to two prompts about vocabulary on the first day. Instead, she penciled in three question
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marks. Tanner responded to all prompts but only wrote one sentence rather than the two
suggested in the prompt. Daniel wrote two words (are and pool) which were not
connected to the prompt, and Marcus only responded to one prompt about vocabulary
with one sentence. Conversely, Avery responded to all prompts. These responses
prompted more elaboration from the camp director on the nature of responses. Responses
on subsequent days continued to vary across students but repeatedly indicated that all
students enjoyed the extension activities and followed the story line of the book. They,
however, did not like writing activities. Similarly, parents’ email feedback mirrored
student responses. Parents felt that their children readily engaged in hands-on activities
but struggled more with the written work. One parent asked if blank lines could be added
to the pages of writing prompts, and this was easily accommodated. Another parent asked
for specific parameters, such as requiring a specific number of sentences per response.
Some of the prompts did contain parameters that were also shared orally to boost writing
performance.
Daily Anecdotal Notes of Camp Director and Parent Feedback
Daily anecdotal notes recorded by the camp director and feedback from parents
(in the form of responses to daily email prompts) comprised other sources of qualitative
data. Anecdotal notes were recorded daily and reviewed nighty. Most were specific to
individual students (indicated in each case study), and guided follow-up emails. Parents
were also sent a nightly email prompt about camp, intended to be another way to assess
student engagement, but from the perspective of parents. Additional and optional
activities that supported camp activities were also included in the email prompts (see
Table 3.9) as other ways to engage the students with content at home or carryover.
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Initially, these prompts were intended to be addressed through interviews with
parents, but scheduling became an obstacle due to the timing (over winter break) of the
camp. Email was easier and faster and could be completed at parents’ convenience.
Although responses were subjective in nature, these data informed daily teaching,
particularly the pace of instruction and reading aloud, the complexity of language used,
the management of Zoom technology, and the addition of physical movement or brain
breaks between activities.
Although not all parents responded every night, all responded to at least one
prompt (see individual case studies for all parent feedback). Specifically, Nora’s mother
only responded once yet was the first to share photographs of the volcano eruption
completed on the last day of camp. “Nora is enjoying camp. It seems to keep her engaged
more than school. Not as much waiting. Nora’s only complaint is it (start of camp) is too
early for break.” Other feedback provided insight into how learning in a virtual
environment was different. Avery’s mother commented about how he preferred a face-toface camp experience. “So, talking to Avery, he loves the experiments. He loves camp.
The only thing he said he didn't like is it can't be in person.” Likewise, Tanner’s mother
commented on his distractibility: “… I think he does very well with virtual learning if the
class size remains small, like this is, and there is constant engagement to bring him back
in if he gets distracted.” Daniel’s mother expressed similar thoughts: “Daniel doesn’t
offer me much feedback other than “It was good.” From what my husband observed
today, Daniel was engaged and seemed to enjoy it. He’s just not expressing his enjoyment
over Zoom.” Perhaps the most profound statements came from Marcus’s mother who
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expressed concern about how the pandemic impacted her son: “The pandemic is ruining
my child – he now just wants to sit in front of the TV doing nothing all day…”
Reliability of Qualitative Data
These qualitative data were intended to augment data from the daily engagement
scales and provide further insight into understanding what a virtual camp experience was
like for students. Although many of the students’ responses to daily writing prompts were
minimal, there were common themes that appeared throughout, such as feeling frustrated
when completing writing exercises and feeling engaged during hands-on activities.
Feedback from parents also revealed individual student engagement, similar to the
anecdotal notes recorded by the camp director. Common threads contained in these email
messages included gratitude for conducting a camp experience, records of conversations
with their children about the camp experience, as well as reactions to activities and
virtual learning.
Researcher subjectivity and reflexivity undeniably influenced the reliability of
this study, particularly with the qualitative data. The camp director’s background in deaf
education and teaching philosophy surely affected how data were interpreted, despite
efforts to minimize such. Additionally, the small sample size impacted reliability, as the
results of this study cannot be generalized to the larger population of students who are
DHH. All students in the sample had participated in previous face-to-face camp
experiences held at the university, and they knew the camp director prior to this virtual
camp experience. Reliability would be increased by engaging an outside expert or
colleague to attend some of the camp sessions and/or help with data triangulation and
interrater agreement when identifying common threads among students’ written response
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to daily journal prompts and parents’ feedback. Despite limitations, the study had
transferability because it is very difficult to recognize similarities in a highly
heterogeneous population of children who are DHH. Nevertheless, these concerns
provided new directions for further study, discussed in Chapter 5.
Summary of Data Analysis Results
As mentioned previously, the sample size (n = 5) was truly not representative of
the population of students who are DHH, but study results provided meaningful
information. Quantitative data sources indicated variable levels of vocabulary and
comprehension growth, and engagement levels of students. Daily fast mapping scores
varied across students yet showed that students comprehended the story and could apply
targeted vocabulary to the experiments and enrichment activities, as well as using the
vocabulary in discussions. Follow-up meetings also indicated varied retention rates for
both vocabulary and comprehension, and in some instances, students (see individual case
studies for Tanner and Avery) shared personal experiences in which connections were
made from material covered in the virtual camp.
Qualitative data captured feedback from parents and anecdotal notes of the camp
director as well as written responses to daily journal prompts of the students. Although
subjective in nature, these data provided a more complete picture of the virtual camp
experience, and any difficulties students may have encountered. Additionally, parent
feedback to a child’s teacher has the potential to promote successful outcomes for all
students, but particularly for students who are DHH (Calderon, 2000; Friend & Bursuck,
2009). Qualitative data provided important context for understanding the camp
experiences from perspectives of students and parents.
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Three themes across learners emerged from responses to the writing prompts,
parent feedback, and anecdotal notes from the camp director: (1) learning could be
sustained in a virtual literacy camp, (2) hands-on activities engaged learners and helped
them make connections, and (3) writing was difficult and unpleasant for most learners.
Next, these themes are discussed briefly, followed by individual case study profiles.
The first theme identified was the concern of camp being conducted in a virtual
format. Yet, data indicated that despite this concern, all students were able to participate
each day with little difficulty. Overall, that Zoom was accommodating was an important
finding as the virtual format was decidedly different from previous face-to-face
experiences. In fact, only one student shared that the Zoom call had frozen at one point
during camp, but this was easily fixed when the student changed from a laptop to an iPad.
There were no other reported technological issues, but one student did not like to appear
on screen, and this required extra effort (via the Chat feature of Zoom) to ensure the
student was following along and understanding.
One parent responded that although her child often responded to questions with
one-word answers, the child was totally engaged and had not yet learned to show
enthusiasm on screen. She explained that her child was a perfectionist who feared
missing important information if he did not present a serious demeanor, often to the
detriment of learning. Although this was important, the difficulty was more about the
student’s learning profile than virtual environment, and the same characteristic would
pertain in a face-to-face camp experience.
The second emergent theme was that the students were readily engaged in handson extension activities and could share information about them. All students shared fun
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and descriptive sentences about creating the flour volcano and the volcano eruption (see
individual case studies for complete listings of responses). For example, Nora wrote that
creating the clay volcano was hard: “It was hard to do. I got a clay cut on my thumb.”
Daniel shared three sentences about making the clay volcano: “It was very fun. It was fun
to see blue lava. I like to put the baking soda in the clay volcano.” Avery wrote about the
flour volcano: “Well, when I blew the flour volcano at first it went into my eye, then
mouth twice, but for all I loved the whole thing.” Similarly, Marcus wrote about the flour
volcano: “The volcano was weak when we were putting it together. The volcano was
white, so was the lava. You needed the straw to make it erupt.”
The third theme was that students did not enjoy writing, except for one camper
who was excited about every activity. Parental feedback supported this as noted
previously (parents asking for blank lines to support writing tasks and providing more
parameters for writing tasks). These efforts may have increased student performance over
the days of camp, especially those who did not understand the language of the prompts,
those who struggled with writing, or wished to avoid writing.
Despite the common themes, there were also unique characteristics that could be
extracted from the responses and experiences of the campers. Avery wrote, “I did not like
anything about camp. I loved everything about camp.” Indeed, the data revealed
interesting and unique experiences for each of the students, to be discussed next as
individual stories.
Individual Case Studies
Each student who participated in the virtual literacy camp brought unique learning
needs and strengths to the camp. These unique features were reflected in completion of
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camp activities and learning tasks, and truly emphasized the heterogeneous nature of
learners who are DHH. Despite these individual characteristics, all participants became
part of a virtual camp community and shared in learning. Their unique stories are
presented next, including specific quantitative and qualitative data.
Nora
Background
Nora is a white l1-year-old fifth grader who was the only female participant in the
virtual literacy camp. She failed her newborn hearing screening four days after birth.
Nora’s parents were told that her hearing loss was caused by Gentamicin (an antibiotic
used to fight severe infections) given to her mother during delivery. Nora received
hearing aids as an infant and was enrolled as a toddler at a local private school for the
deaf specializing in listening and spoken language (LSL), also the family’s primary mode
of communication. The family participated in early intervention services and Nora
remained at the private school for the deaf until she transitioned into her neighborhood
school at age 9. Her parents removed her from this setting last year (2020) when they felt
she was not making academic progress and that the local school district administrators
were politically motivated. Her mother reported that historically Nora experienced
difficulties in reading, particularly in phonics and decoding skills, but she also indicated
that vocabulary was a weakness. She shared that Nora loves to listen to stories being read
aloud and loves to talk but is highly distractible.
Nora was eager to attend camp because she had friends who were also attending,
and her mother felt that the additional support would be useful. She showed up each
morning and appeared eager but tired. She later shared that one thing she would change
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about camp was the timing because she felt it started too early. When asked to identify
one thing she liked about camp and one thing she did not like, she responded that she
liked having two breaks during daily sessions but did not like when her computer screen
froze. On the last day of camp, when asked to identify her favorite and least favorite
things about camp she noted vocabulary as the least favorite activity and the flour
volcano activity as her favorite. Specific data are shared next.
Responses to Writing Prompts
Nora’s responses to writing prompts (see Table 4.6 and Appendix I) emphasizing
vocabulary and story comprehension comprised qualitative data sources. Her responses
were widely varied for both vocabulary and comprehension prompts.
Specifically, Monday’s vocabulary prompt asked for students to write two new
vocabulary words with corresponding definitions. Nora simply wrote three question
marks for her response. Tuesday’s prompt was to write two sentences about gladiators
(gladiators was a targeted vocabulary word). Nora drew a picture but did not include any
sentence. Similarly, Wednesday’s prompt was to choose two vocabulary words and write
a sentence for each. She drew two pictures (gladiator and lava) and labeled both with the
correct vocabulary word but did not include a sentence for either. Perhaps she considered
her response to the previous day’s prompt about the gladiator as sufficient. Thursday’s
prompt was to use any of the new vocabulary to write a paragraph about the MTH story.
Instead of writing any sentences, Nora penciled in three question marks, as she had done
on Monday. Although these responses were minimal, they did align with her sharing that
vocabulary was one of the hardest things for her during the camp experience. Similarly,
when she chose ratings on the daily engagement scales (discussed later), her ratings for
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vocabulary were usually lowest and reflected this difficulty, and her mother had noted
this too.
Table 4.6
Nora’s Responses to Writing Prompts
Day

Prompt

Response

Vocabulary Prompts

1

Choose two new vocabulary words
and share the definitions of each word.

???

2

Write two sentences about gladiators.
You can draw a picture too if you
would like.

She drew a picture of a gladiator.

3

Draw a picture of two of your
vocabulary words and write a sentence
for each that shows you understand the
words.

She drew a picture of a gladiator and
a volcano with lava flowing down its
side. She labeled gladiator & lava in
drawings.

4

Use the new vocabulary you have
learned to write a paragraph about the
book. You should use at least four
vocabulary words in sentences that
show you understand the words and
the story.

???

Comprehension Prompts

1

If I lived long ago in the city of
Pompeii, I would see…

Lava and people dying.

2

Write about what the soothsayer told
Jack and Annie. What do you think
will happen next?

???

3

Write two sentences about how you
think Pliny felt when he saw the
volcano erupt.

Scared of the people that was there
and felt bad for them.

4

Where would you want to go next if
you were Jack and Annie. Write three
sentences.

I want to go to World War II if I was
Jack and Annie. I want to do World
War II in Germany. I think it would be
cool and scary.
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Nora’s responses to daily writing prompts about story comprehension were
comparable to her responses about vocabulary. Monday’s prompt was an open-ended
sentence (If I lived long ago in the city of Pompeii, I would see…), and Nora completed
the sentence appropriately, with four words (Lava and people dying) with some
misspelled words. Tuesday’s prompt required students to recall an event from the story
and make a prediction. Nora’s response for this was to write three question marks, the
same response she had used for vocabulary prompts that required more writing and/or
cognitive energy. Her response to Wednesday’s prompt (Write two sentences about how
you think Pliny felt when he saw the volcano erupt) was not a grammatically correct
sentence, and some of the words were spelled incorrectly, but it did convey an
understanding of the story (Scared of the people that was there and felt bad for them).
Her response to Thursday’s prompt (Where would you want to go next if you were Jack
and Annie?) consisted of three sentences that appropriately addressed the prompt (I want
to go to World War II if I was Jack and Annie. I want to do World War II in Germany. I
think it would be cool and scary.) although with spelling and grammar errors.
Other writing prompts were focused on the nature of the camp’s virtual format
and the extension activities. She responded to every one of these prompts, although with
some spelling and grammar errors. Two of her responses about extension activities even
included drawings.
Parent Feedback & Camp Director Anecdotal Notes
As mentioned previously, Nora’s mother only responded to one of the nightly
emails sent to parents asking about student engagement: “Nora is enjoying camp. It
seems to keep her engaged more than school. Not as much waiting. Nora’s only
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complaint is it (start of camp) is too early for break.” Although Nora’s mother only
responded to one email prompt, she sent multiple photographs of the volcano eruption
experiment immediately following its completion on the last day of camp. During the
first three days of camp, Nora’s aunt sat close by for help if needed.
Anecdotal notes of the camp director indicated that on the first day, Nora was the
second child to sign into the Zoom session. She had a smile on her face and was drinking
a soda to “keep me awake” as self-reported. On the second and third days of camp, she
was the second to sign on to the Zoom call, though last to sign on for the final session.
She was easy to engage throughout all camp sessions and particularly enjoyed the
physical movement breaks as noted when she shared, “I love to dance!” This sentiment
was also reflected in the daily writing prompts when she expressed that she liked getting
two breaks during daily sessions. Although she listened to read alouds of the books, she
seemed to enjoy extension activities more, probably because these resulted in sensory
stimulation and physical movement.
Modified Fast Mapping Trials
Modified fast mapping trials comprised quantitative data. Nora’s scores were
recorded each day of the virtual literacy camp (see Table 4.7). The first exposure
occurred when students were introduced to targeted vocabulary in a PowerPoint
presentation. When asked, “Which picture is a X – targeted vocabulary word?” Nora
was able to correctly identify 20 out of 21 (95% mastery) targeted vocabulary words.
Later in that session, students were presented with the same pictures but in a modified
version of fast mapping (described in Chapter 3) and students typed the targeted
vocabulary word through the Chat feature. Nora’s responses are recorded in Table 4.8
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with corrected spelling. Modified fast mapping procedures were repeated for subsequent
sessions as well. Nora’s responses were often synonymous or closely related to the
targeted vocabulary. Her performance was consistent over the duration of camp, and she
Table 4.7
Nora’s Daily Modified Fast Mapping Scores
Initial
Exposure
+



villa





pumice

+



papyrus

+



scroll

+

+

grove

+



woods



tunic

+



clothes



+

+

amphitheater

+





+

+

gladiator

+





+

+

eruption

+

+

+

+

+

pebbles

+



+

+

+

magma

+









magma chamber

+



cave



sundial

+



plate

+

fumes

+



ash



ash cloud



crater

+

+

top



top

+

+

side vent

+



+

+

public baths

+



forum

+





+



central vent

+





+



lava

+

+

+

+

+

Correct

20

4

5

13

11

Vocab Word
soothsayer

Trial 1

large house
paper

Trial 2
+

+







bath house







rock



scroll



scroll





scroll

+
woods

cave





+
woods

cave

+


bathroom

Trial 4



+

erupt

Trial 3

bathroom







woods

cave

+
ash

bathroom

Note. + = correct;  = incorrect or no response; words = responses typed in Chat.





ash cloud

bath house
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used the same words repeatedly when shown the PowerPoint slides. Her daily average
(see Chart 4.11) was 8/21 (38% mastery level) and did not include the score from her first
exposure.
Table 4.8
Nora’s Modified Fast Mapping Scores After Camp
Vocab Word

30 days

60 days

soothsayer



future girl



future lady

villa



bath house



bath house

pumice



pebbles



stones from volcano

papyrus



paper rolled up



old paper

scroll

+

paper

+

write on it

grove



forest or woods



woods or forest

tunic




uniform




gladiator



guards protect the city



suit, clothes they wore
stadium; people performed in front
of everybody
guards; they protect people

eruption

+

volcano explodes

+

Lava comes out when it explodes.

pebbles

+

small rocks

+

small rocks

magma
magma
chamber
sundial




I don't know.
lava is in the cave



I don't know.
cave; animals live there

+


+


how they tell time back then
smoke; hot air makes smoke



hole

amphitheater

stadium



crater



how to tell time
steam; chemicals come out of the
hole
hole, sometimes it leaks

side vent



lava comes out the side



I don't know.

public baths



people take baths together



bath where you clean yourself

forum



shopping, people sell supplies



where people get food

central vent



tunnel, you walk through it



entrance

lava

+

It burns and is really hot.

+

It's really hot and red.

Correct

5

fumes

5

Note. + = correct;  = incorrect or no response; words = responses shared orally.
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Nora’s performance in modified fast mapping trials following camp (30- and 60day intervals) was consistent across both sessions. She correctly labeled and explained or
defined five (24% mastery) targeted vocabulary words (Table 4.8). Although this was a
decrease from her camp performance, it reflected her remark that vocabulary was
difficult (confirmed by her mother). While she was unable to correctly label other
targeted vocabulary, she shared what she knew about the pictures. Although technically
incorrect, her explanations implied working knowledge.
Chart 4.11
Modified Fast Mapping Trials for Nora

Words correct

Modified Fast Mapping for Nora
18
16
14
12
10
8
6
4
2
0

17

16

16

16

13
11

10

8
5

4

Mon

Tue

Wed
Correct

Thu

5

5

30 days

60 days

Incorrect

Vocabulary Matching
During the last session of camp, students were given a vocabulary worksheet that
required matching definitions with targeted vocabulary. Instructions were provided orally
while the camp director shared an electronic version of the worksheet (see Figure 3.3) on
the Zoom screen, and the students completed individually. Nora scored 19 out of 21, but
her aunt helped by reading the definitions aloud (as shared by Nora during the 30-day
follow-up session). Interestingly, she wrote woods instead of grove even though a word
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bank was provided. This was consistent with performance during daily fast mapping
trials where she would also use woods instead of grove.
Comprehension Questions
Another source of quantitative data was the comprehension questions (see Figure
3.2) that were asked orally on the last day of camp in a group discussion but asked to
each student in follow-up meetings. Nora’s performances were consistent across followup meetings. During the first meeting (30 days after camp), she answered eight questions
correctly (40% mastery), decreasing slightly to 7.5 or 38% mastery during the second
meeting, at 60 days after camp.
Engagement Scales
Nora’s responses to daily engagement scales comprised an additional source of
quantitative data. Although Nora’s performance in academic tasks did not show
consistent growth and her daily responses to engagement scale prompts were sometimes
inconsistent, her ratings suggested she enjoyed the virtual camp. For example, when
responding to the prompt, I like the book we are reading, Nora indicated that she strongly
agreed on Monday and Wednesday, but her markings were at the other end of the scale
on Tuesday and Thursday. These rating were similar for I can talk about the vocabulary
words I am learning, Writing is hard for me, and I can write about the story we are
reading. Were her ratings due to the discordant wording of prompts or did her feelings
change from one day to the next? She rated seven of the prompts with positive wording (I
like…, I enjoy…) with strongly agree. Responses to prompts about academic tasks were
less clear and required further thought.
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Averages of daily responses indicated that most of Nora’s responses were neutral,
but a breakdown by theme (vocabulary, reading, writing, camp enjoyment, and virtual
format) provided more insight into her experiences. Specifically, Nora felt neutral about
Chart 4.12
Nora’s Engagement Scales

Averages of Nora's Responses to Enagement Scales
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
A virtual camp is hard for me.
I like being part of a virtual camp.
It is hard for me to concentrate during Zoom.
I can write about the story we are reading.
I enjoy the activities in camp (experiments, crafts).

Prompts

I like to write about the vocabulary words.
Writing is hard for me.
I can talk about the vocabulary words I am learning.
Learning vocabulary with fast mapping is hard.
Reading is hard for me.
I am learning new vocabulary words.
I like the book we are reading.
I had no problems with technology.
I like being on Zoom
I was excited to come to camp today.
0

1

2

3

4

5

6

AVG

learning new vocabulary words and being able to talk about them but agreed that learning
new vocabulary with fast mapping was difficult. She disagreed that she liked to write
about new vocabulary. This corresponded to difficulties evidenced over camp.
Responses to prompts about reading fell within agree and strongly agree ratings,
indicating that she strongly agreed that reading was hard, but she liked the MTH book.
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Figure 4.1
Nora’s Engagement Scales by Theme
Nora’s Engagement Scales by Theme
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree

Vocabulary Responses
I like to write about the vocabulary words.
I can talk about the vocabulary words I am learning.
Learning vocabulary with fast mapping is hard.
I am learning new vocabulary words.
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Reading Responses
Reading is hard for me.
I like the book we are reading.
0

1

2

3

4

5

6

Writing Responses
I can write about the story we are reading.
Writing is hard for me.
0

0.5

1

1.5

2

2.5

3

3.5

4

5

6

Camp Enjoyment Responses
I enjoy the activities in camp (experiments, crafts).
I was excited to come to camp today.
0

1

2

3

Virtual Environment Responses
A virtual camp is hard for me.
I like being part of a virtual camp.
It is hard for me to concentrate during Zoom.
I had no problems with technology.
I like being on Zoom
0

1

2

3

4

5

6
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Her responses to prompts about writing fell within disagree and neutral. She disagreed
with the prompt Writing is hard for me, indicating some ambivalence about being able to
write about the MTH story. This ambivalence implied that writing was hard for her, also
evident in responses to journal prompts.
Camp enjoyment responses consistently fell within agree and strongly agree
ratings, and confirmed that Nora enjoyed the virtual camp even though some learning
tasks were hard.
Nora’s responses to prompts about the virtual format fell between neutral and
strongly agree ratings. Specifically, she felt neutral about the difficulty of a virtual camp
and being able to concentrate, but yet she strongly agreed that she enjoyed being part of a
virtual camp and enjoyed being on Zoom.
Certainly, Nora’s performance was varied, but she showed up each day of camp,
and participated with a smile on her face. She appeared engaged during all hands-on
activities and physical movement breaks. On the final day of camp, she was equally
excited to know that it was the last day. Interestingly, she was the first participant to
schedule follow-up meetings and was eager to share what she had learned.
Avery
Background
Avery is a white 9-year-old fourth grade male, one of four males who attended
camp. He has a fraternal twin brother with typical hearing. When Avery failed his
newborn hearing screening, his parents scheduled an auditory brainstem response (ABR)
hearing test, but the test was not administered because he had too much fluid in his ears.
He was then diagnosed with Respiratory Syncytial Virus (RSV), and later double
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pneumonia. At the age of three months, he was cleared for the ABR test, and was
formally diagnosed with hearing loss. He has a moderate to severe hearing loss on one
side and a severe hearing loss in his other ear and uses bilateral hearing aids. His family
participated in early intervention services in the home, and when he was four years old,
he began attending preschool classes at a local private school for the deaf specializing in
LSL, the family’s primary mode of communication. At the age of six, Avery was
mainstreamed into the first-grade classroom of his neighborhood school. Avery’s mother
shared that he enjoys school, is a good reader, and has grown in his ability to advocate for
himself. Further, she shared that he loves to learn about the weather. She described him
as “an old man in a little boy’s body” and shared that he is a perfectionist who does not
like to participate in sensory activities, especially those where his hands get dirty or
messy. She felt that summer camp activities have helped him become more comfortable
with these kinds of tasks.
Avery was excited to attend camp and his excitement was consistent throughout
the camp sessions. In fact, his written response to the first day’s journal prompts included
the statement, “I even set an alarm.” He knew all other participants and attempted to
engage them in conversation each day when he signed onto the Zoom session. When
asked what he might change about the camp, he responded, “The virtual camp because I
like the in-person better because I can get out of the house.” Similarly, on the concluding
day of camp, when asked to identify favorite and least favorite things about camp he
responded, “My favorite thing is doing the crafty experiments and my least favorite thing
is doing this whole thing virtual.” Avery’s enthusiasm for the camp and subsequent
learning was also evident in follow-up meetings. In the last meeting, he even shared that
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he had made snow volcanoes with his family after a heavy snowfall and shared pictures
of these creations.
Responses to Writing Prompts
Avery’s responses to daily writing prompts about vocabulary (see Table 4.9 and
Appendix J) showed an increasing understanding of the targeted vocabulary each day. On
Monday, he chose lava and side vent as two vocabulary words to share and wrote that the
definition was the same for both. For Tuesday’s prompt he drew a picture of a gladiator
and wrote two sentences that indicated understanding of the word. Wednesday’s prompt
asked for students to choose two vocabulary words and write a sentence for each. Avery
drew a picture of fumes and pebbles and added two sentences that accurately described
the words. Thursday’s prompt asked students to use the new vocabulary and write a
paragraph about the MTH story. He wrote a sentence about each of four vocabulary
words that contained no specific information about the MTH story but showed
comprehension of the targeted vocabulary.
Avery’s responses to daily writing prompts about the story revealed that he
understood the storyline. He completed Monday’s open-ended prompt by writing that a
volcano would erupt in Pompeii. For Tuesday’s prompt, he predicted that Jack and Annie
would be safe and see the ruins of Pompeii. Wednesday’s response indicated that he
could empathize with Pliny, who had witnessed the eruption of Mt. Vesuvius. On
Thursday, when asked where he would go next if he were in Jack and Annie’s place, he
wrote that he would go to Joplin, Missouri so he could learn about a destructive tornado
that had occurred there years ago. This response echoed his passion for learning about
weather that his mother had shared.
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Table 4.9
Avery’s Responses to Writing Prompts
Day

Prompt

Response

Vocabulary
1

2

Choose two new vocabulary words
and share the definitions of each
word.
Write two sentences about
gladiators. You can draw a picture
too if you would like.

3

Draw a picture of two of your
vocabulary words and write a
sentence for each that shows you
understand the words.

4

Use the new vocabulary you have
learned to write a paragraph about
the book. You should use at least
four vocabulary words in sentences
that show you understand the words
and the story.

Lava flow: It comes out of the sides.
Side vent: same as 1.
Gladiators are slaves.
Gladiators are forced to fight people
or animals.
He drew a picture of a gladiator.
He drew pictures of fumes and
pebbles.
Fumes: fumes are very poisonous.
Pebbles: Pebbles come out of a
volcano.
Grove: a grove is a forest but with no
grass and the trees are blocking the
sun.
Soothsayer: A soothsayer predicts
the future.
Pebbles: They are rocks but really
small.
Bath house: Since back in Roman
times there were no way to get
yourself clean, so you had to go to
the bath house to get yourself clean
again.

Comprehension
1
2

3

4

If I lived long ago in the city of
Pompeii, I would see…
Write about what the soothsayer told
Jack and Annie. What do you think
will happen next?
Write two sentences about how you
think Pliny felt when he saw the
volcano erupt.
Where would you want to go next if
you were Jack and Annie. Write
three sentences.

A volcano erupting.
I think that Jack and Annie will get
out in time and go back home and go
to Pompeii to see the town.
Pliny probably felt sorry and very
sad.
I think Pliny felt scared also.
I would want to go to Joplin,
Missouri, the Joplin tornado to
collect information. I think they
could go to Slidell, Louisiana in the
hurricane season.
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Avery responded appropriately to other writing prompts that focused on the
nature of the camp’s virtual format and the extension activities. His responses showed
that he was engaged and enjoyed extension activities, especially the messy flour volcano
experiment. Specifically, his response was, “Well, when I blew the flour volcano at first it
went into my eye then mouth twice but for all I loved the whole thing.” On Wednesday,
he wrote about creating the clay volcano model on Wednesday, “I liked the hardening of
the clay and everything else. I molded the clay around the water bottle and how mom and
Olivia helped.” He built on to this response on Friday when he wrote, “I liked bringing in
my family and making it explode. I will be able to use it again because I saved it.”
Parent Feedback & Camp Director Anecdotal Notes
Avery’s mother responded every night to email prompts (see Table 4.10) sent to
the parents. If she was unable to respond in the evening, she responded early in the
morning before camp began. Her feedback confirmed that Avery enjoyed camp and
understood the story.
Anecdotal notes of the camp director confirmed email feedback from Avery’s
mother. Avery signed onto every camp session with a smile and shared out loud how
much he was enjoying camp. He also shared news about the weather forecast each day,
confirming his mother’s report of his passion for weather. He readily participated in
physical movement breaks and shared that he had taken part in similar exercises in virtual
schooling that had occurred in his home school district during the fall semester. He also
shared that he was particularly happy when his school district had changed from virtual
learning to in-person at one point in the fall but was then saddened when the district had
transitioned back to the virtual format due to increases in COVID.
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Table 4.10
Avery’s Mother’s Email Feedback & Thank-you Note
Date

Response

12/28 “While I wasn't with Avery the entire time, he really enjoyed camp. He showed me his
volcano he made with the cotton balls. He also called Grandma. They have a plan to
talk all things volcano today. When he calls grandma, it means it must be good! I
heard him talking and answering questions. He told me he really liked it and was
looking forward to today.”
12/29 “So, talking to Avery, he loves the experiments. He loves camp. The only thing he said
he didn't like is it can't be in person.”
12/30 “You are doing so great. I love that you call the kids by name to answer questions. I
was worried Avery would talk too much.”
12/31 “He can’t wait for the volcano today!” (Sent the last day before camp began)
1/3

“Avery loved everything. He called his Aunt Donna who actually visited Pompeii and
they talked about his class, and he asked lots of questions. I loved how you called on
the kids to answer, loved the experiments and how he really looked forward to the next
class.” (This was a thank you note sent after camp)

Modified Fast Mapping Trials
Avery enjoyed the challenge of learning vocabulary, “I can’t wait to see what
words we are going to learn.” He was engrossed in the PowerPoint slides and received a
21/21 score for the initial exposure (see Table 4.11). Scores from the modified fast
mapping procedures revealed growth each day beginning with a score of 9/21 or 43% on
Monday and ending with a score of 20/21or 96% on the last day of camp. Although
Avery did not always type the correct word, his responses were words that were
synonymous or related to the targeted word. For example, on Monday and Tuesday, he
typed woods for grove and clothes for tunic, respectively. When presented with the slide
for amphitheater, he drew from his own prior knowledge and typed Coliseum.
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Table 4.11
Avery’s Daily Modified Fast Mapping Scores
Vocab Word

Initial
Exposure

Trial 1

Trial 2

soothsayer

+



fortune
teller

+

villa

+



bath house



pumice

+



rock

+

papyrus

+





scroll

+

+

+

grove

+



woods



tunic

+



clothes



amphitheater

+



Coliseum

gladiator

+

+

eruption

+

+

pebbles

+

+

magma

+

+

magma chamber

+



sundial

+



fumes

+



lava before
it comes out
where lava
goes
shadow
clock
ash cloud

crater

+

+

crater, top

side vent

+

+

public baths

+



forum

+

central vent

Trial 3
+

bath
house



+
bath
house

+
scroll



Trial 4

+
+

forum
scroll

+

+

+

woods

+

+

shirt

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+







+

+

+

+

+

+

+

lava

+

+

+

+

+

Correct

21

9

16

19

20

erupt

bathroom

Note. + = correct;  = incorrect or no response; words = responses typed in Chat.

bath house
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Table 4.12
Avery’s Modified Fast Mapping Scores After Camp
Vocab Word

30 days

soothsayer

+

villa

+

pumice

60 days
+

fortune teller, soothsayer

+

large house with pools, villa



fortune teller, soothsayer
large houses with roofs and pools
called villas
looks like pebbles



papyrus



I don’t remember.



scroll

+

story they got for Morgan le Fay

+

rock
paper made out of plant; I can’t
remember name.
books in Pompeii

grove

+

forest or woods

+

the woods

tunic

+

clothing

+

clothing Romans wore

amphitheater

+

where gladiators fight

+

where gladiators fight

gladiator

+

+

eruption

+

pebbles

+

they fight in the amphitheater
magma pushes up the central vent
and explodes
rocks that are tiny

men who fight in the amphitheater
when lava comes out and hurts the
land
rocks

magma
magma
chamber
sundial

+
+

what lava is called before it erupts

+
+

lava before it erupts

+
+

clock in roman times

+

smoke from gases

+

crater

+

top of volcano

+

side vent

+

another way lava gets out

+

like a clock, how romans told time
ash, smoke that is poisonous and
dangerous to breathe
top of volcano where magma and
lava erupt
where some lava can get out

public baths

+

+

Roman showers

forum



Roman showers
forgot what it’s called but it’s the
town

+

the town where it’s crowded

central vent

+

main vent where lava flows

+

lava

+

it’s hot and destructive

+

Correct

18

fumes

where lava is stored

+
+

where lava is stored

center of volcano where lava
comes out
deadly stuff, red and will burn
your skin

19

Note. + = correct;  = incorrect or no response; words = responses shared orally.
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Avery’s performance from 30- and 60-day post-camp sessions (see Table 4.12)
showed vocabulary retention. His score for the first meeting was 18/21 or 86%. This
score increased by one word for a score of 19/21 or 90% mastery during the last session
when he recalled forum. After naming each picture, he was quick to share his knowledge.
Avery’s performance across all trials is shown in Chart 4.13 indicating increasing
knowledge during daily camp sessions and a slight drop during follow-up meetings.
Chart 4.13
Modified Fast Mapping Trials for Avery

Modified Fast Mapping for Avery
25
19

18

16

15
10

20

19

20
12
9

5
5

2

1

3

2

30 days

60 days

0
Mon

Tue

Wed

Thu

Number of vocabulary words
Correct

Incorrect

Vocabulary Matching
Avery scored 21/21 on the vocabulary matching worksheet completed during the
last day of camp. His proficiency reflected his interest in learning new words, especially
those related to weather, his passion.
Comprehension Questions
Avery performed well on oral comprehension questions during the two follow-up
meetings. At 30 days, he answered 18 questions correctly (90% mastery), and at 60 days,
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his score increased to 19 correct (95% mastery). This trend also occurred with scores for
modified fast mapping trials. Interestingly, the comprehension question that eluded him
during both sessions was, “Who was the scroll about?” All other questions were
answered promptly, and he was proud that he remembered the story well.
Engagement Scales
Avery’s responses to the daily engagement scales were compatible with responses
to other measures of the camp experience and to his mother’s nightly feedback. In fact,
his responses were consistent over each day except for three prompts.
Specifically, for the prompt Learning vocabulary with fast mapping is hard his
ratings on Monday, Tuesday, and Wednesday were neutral, but on Thursday, he more
confidently rated the prompt as strongly disagree. This showed that he became more
comfortable with the modified fast mapping procedures as each day passed. Similarly, the
prompt I can talk about the vocabulary words I am learning was rated as agree on
Monday, but Tuesday, Wednesday, and Thursday moved to strongly agree. This change
in marking indicated that he was learning new vocabulary throughout the camp sessions
and activities.
His ratings for It is hard for me to concentrate during Zoom changed from
disagree on Monday and Tuesday to strongly disagree on Wednesday and Thursday and
indicated a growing comfort with the virtual environment. Avery’s performance could be
attributed in part to his enjoyment of reading and writing, even in a virtual format. The
averages of these markings showed that he rated seven of the prompts with wording, I
like…., I can…, as strongly agree and one as agree. Prompts with negative wording were
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rated as strongly disagree – markings consistent with remarks he shared aloud in daily
camp sessions.
Responses to prompts about vocabulary showed that he felt he was learning
vocabulary and could write and talk about the words. He rated all these prompts as
strongly agree, but when prompted about fast mapping techniques he responded with a
neutral rating. This was not a surprising rating given that fast mapping was a new
learning experience.
Avery’s responses to prompts about reading reflected his performance during
camp. He disagreed that reading was hard for him, and strongly agreed that he liked the
MTH book. His written work and participation in camp activities mirrored these ratings.
Responses to prompts about writing were similar to those about reading and
reflected an understanding of positive (I can write…) and negative (Writing is hard…)
connotations present in the prompts. Accordingly, his responses were at opposite ends of
the scale and reflected his abilities and experiences. Interestingly, in follow-up meetings,
Avery also shared notes he had written about the vocabulary and pictures he had drawn
during discussions and the reading of the books.
Prompts about camp enjoyment were rated as strongly agree, confirming that
Avery enjoyed camp activities and was excited to attend. Although Avery enjoyed camp
and learning, his responses about the virtual format were slightly less positive. He did not
feel that a virtual camp was difficult and indicated that he did not have a hard time
concentrating, nor did he experience problems with technology, yet he had neutral
feelings about Zoom and being part of a virtual camp. In fact, he shared this preference in
writing exercises and in oral conversation during camp. His ratings reinforced those
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preferences and indicated that he understood the language used in the prompts of the
scales.
Chart 4.14
Avery’s Engagement Scales

Averages of Avery's Responses to Engagement Scales
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
A virtual camp is hard for me.
I like being part of a virtual camp.
It is hard for me to concentrate during Zoom.
I can write about the story we are reading.
I enjoy the activiities in camp (experiments, crafts).

Axis Title

I like to write about the vocabulary words.
Writing is hard for me.
I can talk about the vocabulary words I am learning.
Learning vocabulary with fast mapping is hard.
Reading is hard for me.
I am learning new vocabulary words.
I like the book we are reading.
I had no problems with technology.
I like being on Zoom
I was excited to come to camp today.
0

1

2

3

4

5

6

AVG

Overall, Avery’s responses to daily engagement prompts indicated a positive
camp experience. Accordingly, data from daily modified fast mapping trial performance,
the vocabulary matching worksheet, and oral comprehension questions confirmed
Avery’s proficiency. Similarly, in conversations that occurred during follow-up meetings,
he repeatedly expressed how much he had learned and enjoyed the experience and that he
was looking forward to the next camp. He also added that he hoped the next camp would
be a face-to-face experience.
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Figure 4.2
Avery’s Engagement Scales by Theme
Avery’s Engagement Scales by Theme
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
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Tanner
Background
Tanner is a white 12-year-old sixth grade student who was the oldest to attend the
virtual camp. His hearing loss was diagnosed when he was approximately four months
old. It was secondary to some other health issues at birth. He was initially diagnosed with
a severe loss on his left side and a profound loss on his right side. By the age of four
these levels had improved to moderate and severe, respectively. Physical anomalies
prevented Tanner from being able to have a cochlear implant. He was fit with a boneanchored hearing aid (BAHA) that he wears currently. Tanner’s family participated in
early intervention services in the home. When he was a toddler, he transitioned into a
local private school for the deaf specializing in LSL, the family’s primary mode of
communication. He stayed at this school for two years and then attended another local
private school for the deaf but was mainstreamed into first grade in his neighborhood
school when he was seven years old.
Tanner had attended camp previously and was excited to try out a virtual offering
when his parents asked him if he was interested in attending. This surprised them because
virtual learning within his school district had been difficult during the previous fall
semester as Tanner was often restless and did not keep up with work. They had observed
that he did much better when classes were small. They also shared that typically Tanner
was easy to engage, would freely participate in conversations, was good at making
connections with prior experiences, but often rushed through his work.
Tanner’s engagement in the virtual camp was confirmed in his responses to daily
writing prompts and engagement scales. Specifically, when asked what he liked and did
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not like about camp on the first day, he wrote that he liked learning about volcanoes and
that there was not anything he would change. He knew all other participants but did not
readily engage in conversation with them initially until the week wore on and there were
multiple hands-on activities. On the last day, when asked what he might change about the
camp, he responded, “I would play more games. I will solve puzzles.” On the concluding
day of camp, he noted “My favorite thing about camp is making the clay volcano model.
My least favorite thing about camp is the flour volcano because it blowed it on my shirt.”
Responses to Writing Prompts
Tanner’s responses to daily writing prompts about vocabulary (see Table 4.13 and
Appendix H) showed an increasing understanding of the targeted words each day. On
Monday, he only wrote about one word, and it was not a targeted vocabulary word. He
chose to write about ash cloud and wrote that it could make people die. The targeted
vocabulary word should have been fumes but the volcano diagram that was completed
that day used ash cloud and so the term made sense. The idea that the fumes could be
poisonous was discussed during the PowerPoint presentation; thus, it appeared that he
was building on the group discussion when he wrote that it could make people die. The
fact that he only chose one vocabulary term may have been a manifestation of his
parents’ comments about rushing through work, or perhaps he did not understand
directions. For Tuesday’s prompt he did not draw a picture of gladiators, but wrote
sentences that indicated his comprehension, although he used theirselves instead of
themselves. For Wednesday, he wrote about gladiators and amphitheater but did not
draw a picture for either word. He shared out loud that he had previously seen many
pictures of the Coliseum, so he was familiar with amphitheater. In fact, one of his
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sentences validated this, “Amphitheater – It is a big Coliseum.” For the prompt on
Thursday, Tanner was the only student to write a paragraph about the story that used
targeted vocabulary. The paragraph consisted of seven sentences and used the vocabulary
words: scroll, villa, tunic, soothsayer, sundial, and gladiator. Interestingly, he also
included ash cloud instead of fumes. The length of the paragraph contradicted his parents’
comments about rushing through work. Was this because he was interested in the story,
or was it an anomaly?
Tanner’s responses to prompts about the story (see Table 4.13) were similar to
those about vocabulary and indicated that he understood the story. He completed
Monday’s open-ended prompt when he simply wrote four words to complete
appropriately the sentence, “Shops, houses, people, animals.” For Tuesday’s prompt, he
correctly wrote that the soothsayer had told Jack and Annie to leave the city and
predicted that the volcano would erupt. Wednesday’s response showed he understood
Pliny’s feelings about the eruption of Mt. Vesuvius, “Pliny felt bad for the people. He
saw the ashes covered the city.” Was his omission of that from the sentence an error due
to rushing, or did it indicate an underlying issue in written language for Tanner? His
spoken language does not contain these kinds of errors. For Thursday’s response, he
wrote only one sentence although the prompt asked for three. Was this an intentional
oversight or a reflection of his dislike of writing? He responded he would go to China to
learn about the Great Wall. This was an interesting response because the last chapter of
the MTH book used for camp included a sentence that Jack and Annie would travel to
China for their next adventure. Tanner’s response may have shown his comprehension or
his personal interest, although he did not indicate either in his response.
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Table 4.13
Tanner’s Responses to Writing Prompts
Day

Prompt

Response

Vocabulary
1

Choose two new vocabulary
words and share…
Write two sentences about
gladiators. You can draw a
picture too if you would like.

Ash cloud: It could make people die.

3

Draw a picture of two of
your vocabulary words and
write a sentence for each that
shows you understand the
words.

4

Use the new vocabulary you
have learned to write a
paragraph about the book.
You should use at least four
vocabulary words in
sentences that show you
understand the words and
the story.

He did not draw pictures, but defined
gladiators and amphitheater.
Gladiators: Gladiators are slaves or
criminals who fight wild animals. They
fight in the Coliseum.
Amphitheater: It is a big Coliseum.
Jack and Annie go to the Magic Tree House
because they had to go to Pompeii, Italy.
Morgan le Fay asks them to get a scroll or a
story. Jack and Annie saw a lot of villas and
a lot of people wearing tunics. They saw a
soothsayer and said that they should get out
of Pompeii. Jack and Annie grabbed the
scroll and when the volcano was erupting,
they went to a garden, and they found a
sundial to read the time. A big gladiator
saved Jack and Annie from getting covered
in ash cloud. The ask cloud covered the
town and the villas and a lot of people did
not survive the volcano.

2

They fight animals.
They have a sword and shield to defend
theirselves.

Comprehension
1
2

3
4

If I lived long ago in the…
Write about what the
soothsayer told Jack and
Annie. What do you think
will happen next?
Write two sentences about
how you think Pliny…
Where would you want to go
next if you were Jack and
Annie. Write three
sentences.

Shops, house, people, animals.
The soothsayer told Jack and Annie to leave
the city, but they cannot leave because they
had to grab the book. The volcano will
erupt onto the city.
Pliny felt bad for the people. He saw the
ashes covered the city.
I will go to China because you get to learn
about the Great Wall of China.
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Other writing prompts were focused on the nature of the camp’s virtual format
and the extension activities, and Tanner’s responses indicated that he was engrossed
during extension activities. Some prompts included parameters for the number of
sentences in the response and sometimes Tanner responded with brief sentences that
contained some errors but did meet the requirement for number of sentences. For
example, the prompt about making the flour volcano required four sentences. Tanner
wrote four sentences, but the sentence contained an error with an irregular past tense
verb, “It was hard to make it. It blowed everywhere. It was a mess. I got my shirt with
flour on it.” Similarly, when prompted to write about the clay volcano model, his work
contained a spelling error and capitalization error. He wrote, “My hands got stickey.it was
hard to roll it.” Some of his writing was nearly illegible, possibly reflecting his rush
through work, his dislike of writing, or underlying written language issues that are not
present in his oral language.
Parent Feedback & Camp Director Anecdotal Notes
Tanner’s mother responded to daily email prompts on two nights (see Table 4.14),
and the feedback she shared showed insight into how her child learns. Camp director
anecdotal notes from Monday indicated that halfway through the Monday session, Tanner
was distracted when he brought his cat into the Zoom session. Despite the distraction, he
completed the volcano diagram and art project. He was more engaged the rest of the
week when extension activities were more hands-on and provided tactile-kinesthetic
engagement. This observation reflected his mother’s email feedback (see Table 4.14) as
well. The cat did not appear during other camp sessions, and he conversed readily and
easily with the other students.

119

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS
Table 4.14
Tanner’s Mother’s Email Feedback
Date

Response

12/29 “Tanner was very excited leading up to the camp about being part of it. I will say on
Monday, he was good for about the first hour or hour and a half. When I observed
him, he was labeling the parts of the volcano on the sheet you had sent. He did seem
to be rushing through it a bit, like he was trying to get done first. That is not
uncommon with Tanner, sometimes that desire to finish first takes precedence over
really taking time to do his work correctly. I'm not sure how he did with putting that
together, just an observation I've noticed about schoolwork in general. I did notice
he was beginning to get more distracted and not as interested around 10:30. He
began asking me how much longer the camp was going to last. I was in the room
with him and noticed you were reading the Pompeii book, he seemed to be a bit
bored with it.”
12/30 “Tuesday was a different story. I know it was filled with a lot more hands on
activities which he LOVED! He thought the modeling clay was very cool, even told
me I had never bought that for him before! :) He liked the various experiments and
particularly liked showing his dad and me how they worked. I think he does very
well with virtual learning if the class size remains small, like this is, and there is
constant engagement to bring him back in if he gets distracted. He is very excited
about the next couple of days.”

Modified Fast Mapping Trials
Tanner experienced much success with daily modified fast mapping trials (see
Table 4.15). When introduced to the targeted vocabulary, Tanner received a perfect score
of 21. Subsequent scores for the procedures increased daily, beginning with a score of 13
or 62% mastery on Monday, followed by 16, 20, and 21, on Tuesday, Wednesday, and
Thursday, (76%, 96% and 100% mastery) respectively. Like other students, Tanner’s
typed responses were not always the correct word, but instead were synonyms of the
targeted word or an explanation. For example, when the slide for grove was presented on
Monday and Tuesday, he typed forest. Similarly, for amphitheater on the slide for fumes,
he typed ash cloud on Monday and smoke on Tuesday. These responses mirrored answers
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for Monday’s vocabulary writing prompt and the volcano diagram activity that used ash
cloud instead of fumes. When shown the slide for forum on Tuesday, Tanner typed
central place, evidence that he knew what the picture was but could not label it correctly
with the targeted vocabulary. Similar to Avery’s experiences, Tanner’s responses
indicated his background knowledge and showed he understood vocabulary in the context
of the story, despite not using the correct labels.
Results from 30- and 60-day post-camp sessions (see Table 4.16) indicated that
Tanner retained much of the targeted vocabulary. His scores were consistent across both
sessions, and even increased by one word during the last session when he recalled fumes.
He labeled the picture and then shared, “Fumes are smoke and ashes that can kill.” He
could not recall the label during the 30-day follow-up but could explain it. During both
sessions, he labeled each presented picture and then shared his working knowledge of the
corresponding vocabulary word. Although Tanner conversed easily with his peers during
daily camp sessions, the follow-up meetings were a stark contrast. During daily camp
sessions Tanner usually typed one-word responses in the Chat box, but he was much
more animated and talkative during follow-up meetings. Perhaps the one-on-one nature
of the follow-up meetings made this easy for him. Similarly, being able to speak out loud
in these meetings rather than typing responses using the Chat feature of Zoom may have
made the experience much easier. Tanner’s responses during these follow-up meetings
were consistently detailed and elaborate. In fact, many of his responses were complete
sentences.
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Table 4.15
Tanner’s Daily Modified Fast Mapping Scores
Initial
Exposure
+



I forgot.

+

villa

+



bath house



pumice

+



+

papyrus

+

+



scroll

+

+

+

grove

+



tunic

+

+

amphitheater

+



gladiator

+

eruption

Vocab Word
soothsayer

Trial 1

Trial 2

Trial 3
+

bath
house



Trial 4
+

bath
house

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

pebbles

+

+

+

+

+

magma

+

+

+

+

+

magma chamber

+

+

+

+

+

sundial

+

+

+

+

+

fumes

+



+

+

crater

+

+

+

+

+

side vent

+

+

+

+

+

public baths

+



+

+

+

forum

+



+

+

central vent

+

+

+

+

+

lava

+

+

+

+

+

Correct

21

13

16

20

21

forest
Coliseum

lava inside
volcano
where lava
goes
ash cloud
crater,
volcano top
bath house
I don’t
know.







paper
forest

smoke

central
place

Note. + = correct;  = incorrect or no response; words = responses typed in Chat.
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Table 4.16
Tanner’s Modified Fast Mapping Scores After Camp
Vocab Word
soothsayer

+

villa

+

30 days
She tells your future; she told Jack
and Annie to get out of Pompeii.
big house

pumice

+

rock looks like sponge

-

papyrus



plant paper

-

scroll

+

history was written on them

+

grove



forest, trees



rock
paper made out of plant; I can’t
remember name.
book; people would read them or
write in them
woods

tunic

+

clothes

+

how Romans dressed

amphitheater

+

where gladiators used to fight

+

where gladiators fight

gladiator

+

+

fighters that fight others and animals

eruption

+

+

when lava comes out and explodes

pebbles

+

uses sword and shield to fight
lava shoots out when the volcano
erupts
kinda like gravel

+

gravel; little rocks

magma

+
+

lava inside volcano

+
+

lava before it erupts

+
+

how Romans could tell the time

+

the ash cloud and steam

+

crater

+

top of volcano; lava comes out

+

how to tell time in Rome
Fumes are smoke and ashes that can
kill.
small hole where lava comes out

side vent

+

+

public baths

+

forum

+

central vent

+

lava comes out here too
Romans didn’t have bathrooms in
their home so they went here
central part of town
main vent where lava flows and
erupts

lava

+

lava and it hardens into rock

+

Correct

19

magma chamber
sundial
fumes

where lava is stored

60 days
+

person who tells the future

+

place where people live

+
+
+

where lava is stored

Lava travels up central vent or here.
Villas didn’t have bathrooms, so
people went here.
where people buy and sell things
Lava comes from magma chamber up
here to explode.
It comes down the sides of the
volcano and is pretty dangerous.

20

Note. + = correct;  = incorrect or no response; words = responses shared orally.
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Results of Tanner’s overall performance for all modified fast mapping trials are
shown in Chart 4.15 and indicated a trend of increasing scores throughout camp sessions
with a slight drop in follow-up meetings, very similar to Avery’s performance.
Chart 4.15
Modified Fast Mapping Trials for Tanner

Modified Fast Mapping for Tanner
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Vocabulary Matching
Tanner received a perfect score of 21 on the vocabulary matching worksheet
completed during the last day of camp. This proficiency also reflected his increasing
competency with targeted vocabulary during daily modified fast mapping trials.
Comprehension Questions
Tanner’s scores for oral comprehension questions were consistent across both
follow-up meetings. He was able to answer 16 questions correctly both times, reflecting
an 80% mastery level. Interestingly, the questions he missed were exactly the same for
both sessions. During the first follow-up meeting, Tanner shared that he was learning
about the Egyptians in his social studies class. “Hey, guess what? We are learning about
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the Egyptians in social studies, and they had gladiators and tunics there too.” This
reflected his parents’ comments about his ability to make connections.
Engagement Scales
Tanner’s responses to the daily engagement scales showed that he was usually
excited to come to camp each day, and that he did not experience any issues with
technology. His ratings for the prompt I like the book we are reading were at opposite
ends of the scale on Monday and Tuesday, but then evened out on subsequent days. Were
these markings true reflections of his feelings? Did he mix up numbers on the scales, or
did he rush through the exercise? His ratings suggest that examples and explicit
directions could be helpful. Did he recognize the positive and negative wording?
Similar fluctuations were also evident for the prompts I can talk about the
vocabulary words I am learning, and I can write about the story we are reading.
Likewise, the prompt It is hard for me to concentrate during Zoom fluctuated from
disagree on Monday to neutral on Tuesday and Wednesday and then to strongly agree on
Thursday. These variations were also apparent for the prompts, I can talk about the
vocabulary words I am learning, and I can write about the story we are reading. Despite
the fluctuations, an analysis by theme confirmed a generally positive experience.
Tanner’s ratings about vocabulary indicated that he felt he was learning new
vocabulary (a strongly agree response) but did not like (disagree response) to write about
the new words. He felt neutral about modified fast mapping trials and his ability to talk
about new vocabulary. Would these ratings change if the camp lasted longer? It was
interesting that he shared in the first follow-up meeting that he was learning about the
Egyptians in his social studies class. Was he able to talk about targeted vocabulary in
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class? Did the camp exposure increase or enrich comprehension of the social studies
content?
His responses to prompts about reading indicated that he did not feel that reading
was difficult for him, and he felt neutral about the MTH book. Because he was the oldest
student who participated in the virtual camp, consideration should be given to the
suggested age and reading level of the book, which may have been less appropriate for
him when compared to others. Did his neutral rating reflect his distractibility noted by his
mother? The hands-on extension activities seemed to increase his interest, also noted by
his mother in her response to email prompts.
Chart 4.16
Tanner’s Engagement Scales

Averages of Tanner's Responses to Engagement Scales
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
A virtual camp is hard for me.
I like being part of a virtual camp.
It is hard for me to concentrate during Zoom.
I can write about the story we are reading.
I enjoy the activities in camp (experiments, crafts).

Prompts

I like to write about the vocabulary words.
Writing is hard for me.
I can talk about the vocabulary words I am learning.
Learning vocabulary with fast mapping is hard.
Reading is hard for me.
I am learning new vocabulary words.
I like the book we are reading.
I had no problems with technology.
I like being on Zoom
I was excited to come to camp today.
0

1

2

3

AVG

4

5

6
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Figure 4.3
Tanner’s Engagement Scales by Theme
Tanner’s Responses to Engagement Scales by Theme
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
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Responses to both prompts about writing were rated as disagree, as mentioned
previously. He did not feel that writing was difficult, but also did not feel that he could
write about the story, although responses to daily writing prompts indicated otherwise,
although some of his written responses were not easy to read, indicating that he may have
rushed through the exercise, another point that his mother shared in email feedback.
Tanner’s responses to prompts about camp enjoyment were affirmative. He
particularly enjoyed hands-on activities, echoed by his mother, and mentioned
previously. Similarly, responses to prompts about the camp format were affirmative,
although responses about concentrating when on Zoom and the difficulty of a virtual
environment reflected neutral feelings, worth considering for future programs.
Daniel
Background
Daniel is an Asian 9-year-old third grader who was the youngest student to attend
the virtual camp. He was adopted by an Asian family as an infant and diagnosed with a
severe to profound hearing loss when he was two years old, at which time he was fit with
hearing aids and later received a cochlear implant. Currently, he wears a hearing aid on
his right ear and a cochlear implant on his left ear. Daniel’s family participated in early
intervention services in the home, and then Daniel transitioned into a local private school
for the deaf specializing in LSL, the family’s primary mode of communication. He
remained at the private school until he turned nine, at which time he was mainstreamed
into a third-grade classroom in his neighborhood.
Daniel had attended camp previously and was a quiet and serious student. He
participated in all activities but did not readily interact with others. Prior to camp his
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mother expressed concern that it would be difficult to engage him on Zoom but if he
knew the other students it would be easier. Additionally, she cautioned that he was a
perfectionist, and this often interfered with learning.
Per his mother’s prediction, Daniel maintained a serious demeanor throughout
camp and typically responded to prompts or questions with as few words as possible.
This was also true of his responses to daily writing prompts, although responses increased
when his parents sat beside him while he completed written responses. For example, on
Monday when asked to identify something he liked about camp, he wrote a one-word
response, “Activities,” although spelled incorrectly (avites). When asked to also identify
something he did not like, he wrote, “Work.” His responses were consistent on other
days when asked to identify likes and dislikes. On Wednesday he shared, “I like to do
activities. I don’t like writing.” Similarly, on the concluding day of camp, he identified
the clay volcano model as a favorite activity and writing as his least favorite, “I like
making volcanoes. I don’t like to write.”
Responses to Writing Prompts
Daniel’s responses to daily writing prompts about vocabulary (see Table 4.17 and
Appendix K) showed growth over the week. On Monday, he wrote only two words (are,
pool) that were not targeted vocabulary. It was not clear that he understood the prompt.
His mother requested more parameters around the writing exercises to help with writing
tasks. On Tuesday, the writing prompts were read aloud during the Zoom session, and
Daniel’s parents helped him with the writing by adding lines to the paper as a guide. In
fact, they added lines for all of the remaining prompts to help Daniel. Tuesday’s prompt
was to write two sentences about gladiators. His response showed that he understood this
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targeted vocabulary, despite the omission of the letter y to the. “Gladiators are Roman
soldiers. The fought against animals.” For Wednesday, he wrote about Mount Vesuvius
and gladiators, and drew two pictures illustrating his understanding of both words. For
Thursday’ prompt, Daniel wrote four sentences that used vocabulary words tunic,
gladiators, public bath, and magma chamber. He omitted the s in tunics in his sentence,
but otherwise it was a complete and accurate sentence. Additionally, omission of plural
markers are common errors in students who are DHH.
Daniels’ responses to prompts about the story were similar to those about
vocabulary, but he showed growth over the week. He completed Monday’s open-ended
prompt by simply writing fighters, although he spelled it as figters. For Tuesday’s
prompt, he wrote that that soothsayer had warned Jack and Annie to leave, “The
soothsayer said to Jack and Annie to go home. Maybe they will be safe.” His appropriate
response when asked about how Pliny felt, was “He was sad because the people died. He
was nervous.” On Thursday, when asked where he would want to go if in Jack and
Annie’s place, he wrote that he would like to go to South Korea. The response was
comprised of well-constructed simple sentences and included proper capitalization. “I
want to go to South Korea. I will eat Korean food. I will go to a hotel.” This was indeed a
personal response and a connection, as Korea was the place of his birth. It is important to
note multiple exposures to both texts for Daniel. His mother shared that he had read the
MTH book previously, and she read the Pompeii book to him again after Monday’s camp
session. E-versions of the MTH text were also sent to parents in an email before the
camp, although no one indicated if the e-versions were utilized, and each student had
his/her own copy of the books.
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Table 4.17
Daniel’s Responses to Writing Prompts
Day

Prompt

Response

Vocabulary

1

2

Choose two new vocabulary words
Daniel’s response was two words
and share the definitions of each word. that were not targeted vocabulary
words: are and pool
His mother sent requested parameters
for writing to help Daniel.
Write two sentences about gladiators. Gladiators are Roman soldiers.
You can draw a picture too if you
The fought against animals.
would like.
He did not draw a picture.

3

Draw a picture of two of your
vocabulary words and write a sentence
for each that shows you understand
the words.

4

Use the new vocabulary you have
learned to write a paragraph about the
book. You should use at least four
vocabulary words in sentences that
show you understand the words and
the story.

The Mount Vesuvius woke up. He
drew a picture of a mountain.
Gladiators fight animals.
He drew a picture to illustrate the
sentences.
People wear tunic in Pompeii. The
gladiators fight animals. People
didn’t have baths, so they have to go
to the public bath. The magma
chamber is at the bottom of the
volcano.

Comprehension
1
2

3

4

If I lived long ago in the city of
Pompeii, I would see…
Write about what the soothsayer told
Jack and Annie. What do you think
will happen next?
Write two sentences about how you
think Pliny felt when he saw the
volcano erupt.
Where would you want to go next if
you were Jack and Annie. Write three
sentences.

Fighters
The soothsayer said to Jack and Annie to
go home. Maybe they will be safe.
He was sad because the people died. He
was nervous.
I want to go to South Korea. I will eat
Korean food. I will go to a hotel.

Daniel’s responses to writing prompts focused on the camp’s virtual format and
extension activities indicated that he was engrossed during extension activities. When
asked to write about the flour volcano, Daniel wrote four sentences with one spelling
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error (messy) about how his father had helped him. “The flour volcano was messey. My
dad and I worked on the volcano. I got flour all over my hands and pants. It was hard to
blow into the straw.” When prompted to write about the clay volcano model, he wrote
two sentences that appropriately addressed the prompt, “It was very fun. It was fun to see
blue lava. I liked to put baking soda in the clay volcano.”
Parent Feedback & Camp Director Anecdotal Notes
Daniel’s mother responded to nightly email prompts (see Table 4.18), and the
feedback she shared showed insight into how her child learned. The camp director’s
anecdotal notes from Monday indicated that Daniel was quiet but did contribute to the
discussion and shared what he wanted to learn about volcanoes. He wanted to learn how
to know when volcanoes would erupt. This was discussed later in the context of the
events in the MTH story, especially the eruption of Mt. Vesuvius. His mother sent two
messages on Monday, one in which she expressed concern about his responses to daily
writing prompts and shared that writing was a weakness for him, and another concern
about his level of engagement. Anecdotal notes from Tuesday indicated that Daniel
enjoyed the movement breaks, talked to his peers more, but needed to speak louder to be
heard by the others. During subsequent sessions, he followed directions and completed
hands-on extension activities. He responded appropriately when asked questions but did
not initiate any conversation with his peers. On the last day of camp, his mother shared
that she felt he was not himself, but this was not evident to the camp director or his peers.
He completed the volcano eruption experiment with both parents in the room and they
shared pictures right away. His mother requested that he complete the writing activities
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after camp with her help because she felt he had been distracted during camp.
Accordingly, the camp director complied with her request.
Table 4.18
Daniel’s Mother’s Email Feedback
Date

Response

12/28 First message:
“I had a question about today's worksheets. I looked over his writing and they are
almost bare. He only wrote a couple words for each question. There are no
sentences. Do you want me to have him do it over again and write complete
sentences? He really needs more guidance with writing because he dislikes writing
and he is weak at it.”
Second message:
“Daniel enjoyed the first day of camp. He particularly enjoyed cutting and pasting
a picture of a volcano with construction paper. He seemed engaged during the
whole session. He listened, watched, and followed instructions. He didn't speak a
lot, maybe because it was the first day of camp and he was getting used to a new
routine and getting reacquainted with the teacher and students.”
12/29 “Thank you for letting me know your observations of the day! He did show me his
volcano and told me that he enjoyed that the most from today. He loves Magic Tree
House, and he has read the Magic Tree House book about Pompeii a few years ago.
I hope it was okay, but we read the other book on Pompeii this evening. Pompeii is
a topic we've discussed at home a lot. We went to the Science Center to see the
Pompeii exhibit last year so this is not new information, but it's a good review. It's
still something he likes to talk about.”
12/30 “Daniel doesn’t offer me much feedback other than “It was good.” From what my
husband observed today, Daniel was engaged and seemed to enjoy it. He’s just not
expressing his enjoyment over Zoom.”
12/31 “Daniel said he liked the baking soda/vinegar experiment today. He wished there
was more of a reaction either didn’t have enough vinegar or baking soda.” (First
message)
“I’m sorry Daniel was off towards the end of today’s session. It’s really my fault. I
should’ve walked away and just let him work on his own. I was causing him stress
by sitting next to him.” (Second message)
“He got all of his writing done. Please let me know what needs to be in the envelope
before sending it in the mail.” (Third message)
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Modified Fast Mapping Trials
During the initial exposure of targeted vocabulary, Daniel received a score of 21.
Subsequent scores (see Table 4.19) for the modified fast mapping procedures increased
daily, beginning with a score of 11 or 52% mastery on Monday, followed by scores of 15,
18, and 19, on (71%, 86% and 90%) Tuesday, Wednesday, and Thursday, respectively.
Similar to others, typed responses were not always the correct word, but were
synonymous, related to the targeted word, or an explanation. For example, when grove
was presented on Monday and Tuesday, he typed forest. When presented with magma
chamber on Monday, he typed where lava goes. Similarly, for sundial on Monday, he
typed stone clock. When presented with fumes, he typed ash cloud on Monday and smoke
on Tuesday, just as others had. Interestingly, he typed fumes, the correct term on
Thursday, but on Friday typed side vent. Nevertheless, his responses indicated a working
knowledge of the words.
Results from the 30- and 60-day post-camp sessions (see Table 4.20) showed that
Daniel knew about the targeted vocabulary but could not always label the pictures with
the correct words. For instance, he knew that gladiators fought in the amphitheater but
was unable to label it correctly. There were similar occurrences for other vocabulary
terms such as pumice and soothsayer. During the first follow-up meeting, he labeled 14
(67% mastery) of the pictures correctly, but the score decreased to 12 (57% mastery)
during the second follow-up meeting. Many of his explanations were complex and
showed good understanding. For example, his explanation of central vent in the 60-day
follow-up meeting, “lava comes from magma chamber up here to explode.” An
observation recorded in anecdotal notes indicated that despite his mother’s remark about
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him being a perfectionist, if he could not recall a term, he seemed comfortable responding
with “I don’t know.”
Table 4.19
Daniel’s Daily Modified Fast Mapping Scores
Initial
Exposure
+

+

villa

+



pumice

+



papyrus

+



scroll

+

+

grove

+



tunic

+

+

amphitheater

+



gladiator

+



eruption

+

+

pebbles

+

+

magma

+

+

magma chamber

+

+

sundial

+

fumes

Vocab Word
soothsayer

Trial 1

Trial 2
+

large house




scroll



Trial 3
+

bath
house
rock with
holes
scroll

+



+
bath
house

+


Trial 4


+

sundial

+

+

+

+

+

+

+

+

Roman

+

+

+

Don’t know

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

ash rock
lava inside
volcano
where lava
goes
sun clock

+

+

+

+



ash cloud



+



crater

+

+

+

+

+

side vent

+

+

+

+

+

public baths

+



+

+

+

forum

+



central vent

+



+

+

+

lava

+

+

+

+

+

Correct

21

11

15

18

19

forest

bath house
I don’t
know.





forest

smoke

place to
pray



forum

villa

Note. + = correct;  = incorrect or no response; words = responses typed in Chat.

+

side vent
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Table 4.20
Daniel’s Modified Fast Mapping Scores After Camp
Vocab Word

30 days

60 days

soothsayer



future lady



person who tells the future

villa



take baths there



Romans swim here

pumice



rock from volcano, it has holes



rock

papyrus





scroll

+

grove

+

pictures and writing on it
words on it so people can read,
kinda like books
lots of trees



write on it
books; people would read them or
write in them
lots of trees

tunic

+

+

how Romans dressed

amphitheater

+



Gladiators fight there.

gladiator

+

People in Pompeii wear tunics.
Gladiators and animals fought
there.
fights other people

+

Gladiators fight animals.

eruption

+

volcano exploding

+

when lava comes out and explodes

pebbles

+

rocks come from volcano

+

teeny rocks

magma
magma
chamber
sundial

+
+

lava inside volcano

+
+

lava before it erupts

+

Romans tell time.

+

how to tell time in Rome

fumes



gases and smoke coming out



gases

crater

+

Hot lava comes out of the crater.

+

small hole where lava comes out

side vent

+

Lava comes out here too.



I don’t know.

public baths

+

Romans take baths there.

+

Romans take baths there.

forum



stores where people shop for food



central vent



where lava comes out

+

lava

+

Lava is really hot.

+

grocery shopping
Magma comes from magma
chamber up here to explode.
It’s very hot.

Correct

14

has hot lava

+

where lava is stored

12

Note. + = correct;  = incorrect or no response; words = responses shared orally.

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS

137

Daniel’s overall performance in modified fast mapping trials showed a daily
increase during camp sessions and then a drop in subsequent follow-up meetings (see
Chart 4.17). This trend was apparent in other learners as well.
Chart 4.17
Modified Fast Mapping Trials for Daniel

Modified Fast Mapping for Daniel
20

19

18
15

14

15
11

12
10

9

10

7

6
5

3

2

0
Mon

Tue

Wed

Thu

30 days

60 days

Nuber of vocabulary words
Correct

Incorrect

Vocabulary Matching
Daniel’s score on the vocabulary matching worksheet completed during the last
day of camp was 19 out of 21 (90% mastery), although his mother helped him, and he
completed it after the camp session had ended. He mixed up the words and definitions for
pumice and villa.
Comprehension Questions
Daniel’s performance on oral comprehension questions was consistent across both
follow-up meetings. He answered 14 questions correctly (70% mastery) during both
follow-up meetings. Interestingly, five of the questions answered incorrectly were the
same questions across sessions, indicating consistency in his recall of the story.
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Engagement Scales
Daniel’s response to daily engagement scales varied but did show consistency on
some prompts. Specifically, he responded to the prompt I was excited to come to camp
today with a strongly agree rating each day. Similarly, he responded to the prompt I like
being on Zoom with a strongly disagree rating each day. Although his responses to these
two prompts were at opposite ends of the scale, there was consistency across days for
each prompt. Ratings for the prompt I like being part of a virtual camp fluctuated
between strongly disagree and disagree each day. The virtual format of the camp may
Chart 4.18
Daniel’s Engagement Scales

Averages of Daniel's Reponses to Engagement Scales
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
A virtual camp is hard for me.
I like being part of a virtual camp.
It is hard for me to concentrate during Zoom.
I can write about the story we are reading.
I enjoy the activities in camp (experiments, crafts).

Prompts

I like to write about the vocabulary words.
Writing is hard for me.
I can talk about the vocabulary words I am learning.
Learning vocabulary with fast mapping is hard.
Reading is hard for me.
I am learning new vocabulary words.
I like the book we are reading.
I had no problems with technology.
I like being on Zoom
I was excited to come to camp today.
0

1

2

3

AVG

4

5

6
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have affected his enthusiasm and affirmed his mother’s email remark about him not being
able to show emotion on the screen. There was consistency in his ratings for the prompt
Reading is hard for me, with agree ratings each day. His responses to the prompt I had
no problems with technology were at opposite ends of the scale for Monday (a rating of
strongly agree) and the rest of the week (ratings of strongly disagree).
His response to the prompt I like the book we are reading with strongly agree
ratings each day except for Tuesday, when his rating was one step lower on the scale.
Other fluctuations were apparent too, but were the fluctuations reflective of Daniel’s
experiences and opinions or did they indicate a lack of comprehension? The prompt I am
learning new vocabulary words was rated with a strongly disagree rating each day except
for Thursday when his rating changed to disagree. These ratings did not correspond with
daily scores from modified fast mapping trials that showed growth. Similarly, the prompt
Learning vocabulary with fast mapping is hard varied from strongly disagree on Monday
and Tuesday to strongly agree on Thursday.
Responses to vocabulary prompts indicated that he did not feel that he was
learning new vocabulary words. In fact, the average of his daily scores was at a 1 or
strongly disagree rating. He did not feel that he could talk about the words he was
learning or write about them.
Responses about reading indicated that he enjoyed the MTH book and that he felt
reading was hard for him. Was reading hard all the time or was it hard in a virtual
environment? This would be an important question to consider for future programming.
Responses to writing prompts implied that Daniel did not feel like writing was
hard for him although his mother felt this was an area of weakness reflected in her emails
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to the camp director. Were the positive and negative connotations in these prompts
understood?
Figure 4.4
Daniel’s Engagement Scales by Theme
Daniel’s Engagement Scales by Theme
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree

Vocabulary
I like to write about the vocabulary words.
I can talk about the vocabulary words I am learning.
Learning vocabulary with fast mapping is hard.
I am learning new vocabulary words.
0

0.5

1

1.5

2

4

5

2.5

Reading
Reading is hard for me.
I like the book we are reading.
0

1

2

3

6

Writing
I can write about the story we are reading.
Writing is hard for me.
0

0.5

1

1.5

2

2.5

3

3.5

4

5

6

Camp Enjoyment
I enjoy the activities in camp (experiments, crafts).
I was excited to come to camp today.
0

1

2

3

Vitual Format
A virtual camp is hard for me.
I like being part of a virtual camp.
It is hard for me to concentrate during Zoom.
I had no problems with technology.
I like being on Zoom
0

0.5

1

1.5

2

2.5
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Daniel’s responses to prompts about camp enjoyment indicated that he enjoyed
camp and was excited to attend, despite the virtual format. Conversely, responses to
prompts about the virtual format indicated that Daniel did not enjoy being on Zoom or
being part of a virtual camp. The majority of his ratings in this category were 2’s or
disagree ratings. How could these be so different from responses about enjoying camp?
Similar to Tanner’s experience, Daniel’s ratings required further thought. Did he
understand the scale? His markings highlighted the need for explicit directions. Even
despite the fluctuations, Daniel’s responses seemed to reflect his camp experiences.
Specifically, he responded with agree or strongly agree ratings to the prompts (I enjoy the
activities…., I like the book we are reading, and I was excited to come to camp today).
These ratings indicated that he understood the language of the prompts. Similarly, the
prompt, Reading is hard for me was rated with agree.
Marcus
Background
Marcus is a white 11-year-old fifth grader who lived out of state but knew the
other students from previously attending a local private school for the deaf. He was
diagnosed with severe to profound hearing loss in both ears at the age of 3 years and 4
months and received his first cochlear implant three months later, followed by a second
implant much later. At the time of implant surgery, he and his mother moved so that he
could attend a local private school for the deaf specializing in LSL, the family’s primary
mode of communication. His mother reported that he was mainstreamed in third grade, at
which point the family moved back to their home state, where he currently attends his
neighborhood school but is accompanied by a fulltime teacher of the deaf.
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Marcus had attended camp previously and his mother felt that the virtual camp
would allow him to connect with former peers and boost vocabulary as this was an area
in which he was behind academically.
Marcus was polite and participated when asked questions during daily sessions
but did not complete all written exercises. He was not happy about attending camp during
winter break and these feelings were confirmed in his responses to daily writing prompts
and engagement scales. He did not like appearing on camera on Zoom and did not
voluntarily interact with peers. When asked questions, his responses were as brief as
possible, mainly one-word answers. When asked to identify something he liked and
disliked about camp on Monday, his responses were written legibly and in complete
grammatically correct sentences. “One thing I liked about camp is that we talked about
the volcano. One thing I did not like about camp is that it was two hours and thirty
minutes.” His responses were consistent across days. For example, on Tuesday he was
asked to identify and explain something to change about camp. His response was, “I
would change the time because it is too long.” On Wednesday he shared, “I liked doing
the experiment. I did not like doing questions and reading.” Similarly, on the concluding
day of camp, he identified the experiments as favorites and the time of camp as his least
favorite, “My favorite thing about camp was the eruptions to all volcanoes I made. The
least favorite about camp was the time.”
Responses to Writing Prompts
Marcus only responded to one written prompt (see Table 4.21 and Appendix L)
about vocabulary during the camp’s duration, and that response (on Tuesday) was
minimal. He did not draw any pictures, but instead left the papers blank. It is not clear if
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he chose not to respond because he was unhappy about attending the camp or if he did
not understand what was asked of him. His mother was present during each session of
camp and helped him as needed, suggesting the former explanation.
Marcus responded to every prompt about the story, although those responses were
equally brief and comprised of one sentence each per prompt. He completed Monday’s
open-ended prompt about living in Pompeii by writing, “A volcano erupting.” For
Tuesday’s prompt, he wrote that that soothsayer warned Jack and Annie about the
volcano, “Soothsayer told them the volcano will erupt.” This was the only sentence in
any of his written work that had an error as he omitted ‘the’ at the beginning of the
sentence. His response when asked about how Pliny felt, was appropriate though only
one sentence. “Pliny felt scared when he saw the volcano erupt.” On Thursday, when
asked where he would want to go in Jack and Annie’s place, he wrote that he would not
go anywhere, again communicating his displeasure at having to attend camp.
When prompted about camp’s virtual format Marcus remarked repeatedly about
the time being too long. His responses about extension activities indicated that he was
actively engaged, although perhaps not happily so. When asked to write about the flour
volcano, Marcus wrote three sentences, although the prompt asked for four. “The volcano
was weak when we were putting it together. The volcano was white, so was the lava. You
needed the straw to make it erupt.” He responded to the prompt about the clay volcano
model with, “I could not make it because the clay was too hard.” He followed up later in
the week, “The volcano looked realistic and was the biggest I made in the classes.” Both
responses were illustrated.
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Table 4.21
Marcus’s Responses to Writing Prompts
Day

Prompt

Response

Vocabulary Prompts

1

Choose two new vocabulary words
and share the definitions of each
word.

Marcus left this blank.

2

Write two sentences about
gladiators. You can draw a picture
too if you would like.

Gladiators are really slaves.
He only wrote one sentence and
included an illustration.

3

Draw a picture of two of your
vocabulary words and write a
sentence for each that shows you
understand the words.

Marcus left this blank.

4

Use the new vocabulary you have
learned to write a paragraph about
the book. You should use at least
four vocabulary words in sentences
that show you understand the
words and the story.

Marcus left this blank.

Comprehension Prompts
1

If I lived long ago in the city of
Pompeii, I would see…

A volcano erupting.

2

Write about what the soothsayer
told Jack and Annie. What do you
think will happen next?

Soothsayer told them the volcano
will erupt.

3

Write two sentences about how you
think Pliny felt when he saw the
volcano erupt

Pliny felt scared when he saw the
volcano erupt.
He only wrote one sentence.

4

Where would you want to go next
if you were Jack and Annie. Write
three sentences.

I would not go anywhere.
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Parent Feedback & Camp Director Anecdotal Notes
Marcus’s mother provided insightful feedback to daily email prompts (see Table
4.22) that helped explain his minimal responses and feelings about camp. She expressed
grave concerns about how COVID had affected his learning. The camp director’s
anecdotal notes from Monday indicated that Marcus was minimally involved and that
Table 4.22
Marcus’s Mother’s Email Feedback
Date

Response

12/30 First message (about the clay volcano):
“Marcus was confused with the volcano instructions and when you made the flour
volcano, he started to put the flour over the clay. Then he got frustrated/mad when I
was trying to correct it and took the clay off the bottle. I’ll help him remake it, but
does he need to keep it around a bottle (I threw that one out) or was the bottle just
to make the shape and when he puts in the baking soda it goes in the hollowed-out
clay volcano?”
Second message (about engagement):
“The pandemic is ruining my child – he now just wants to sit in front of the TV
doing nothing all day. He was very upset that he had to do camp during vacation
b/c he literally wanted to stay up until 3 am every night, sleep until noon, and then
sit in a chair all day. He’s enjoying the experiments, but I think it’s overshadowed
by his desire to do nothing and be a slug. He’s not keeping up at grade level for
vocabulary and this week was critical – that’s why I wanted him to participate. He
gets very frustrated when he can’t follow along but hasn’t been willing to let me
help (finally today he did). He really struggles to hear via the computer but won’t
admit when he doesn’t understand something. It’s a lost year for him, but also the
development of terrible habits I will need to shake. I don’t really know what the
answer is. He hates being on camera (that’s why you just see an elbow), and he’ll
give you just one-word answers. But this class are his old friends, so I just don’t get
it.”

he did not show up on the screen. His mother confirmed that he did not like being on
camera and that he could not hear well when using technology. On Tuesday, instructions
were typed into the Chat feature and sent only to Marcus, but he was reluctant to use this
as help. Instead, he relied on his mother to repeat instructions or conversation, but only
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when necessary. Anecdotal notes from Tuesday showed that Marcus did not participate in
the movement breaks and instead turned his camera off, although he returned to the
screen right away once the breaks ended. During Wednesday, he appeared to be engaged
in creating the clay volcano model, but his mother shared that he had difficulties
following oral directions. She helped him complete the project outside of the camp
session.
Modified Fast Mapping Trials
During the initial exposure of targeted vocabulary, Marcus received a perfect
score of 21. Subsequent scores (see Table 4.23) for the modified procedures increased
daily, beginning with a score of 8/21 (38% mastery) on Monday, followed by scores of
16, 17, and 18, on Tuesday, Wednesday, and Thursday, (76%, 81%, and 86% mastery),
respectively. Like others, his typed responses were not always the correct word, but were
synonymous or an explanation of the word. For example, when grove was presented on
Monday and Tuesday, Marcus typed woods. When presented with magma on Monday, he
typed lava. Likewise, when shown magma chamber, he typed the correct term with the
explanation, where lava goes. When presented with the slide for soothsayer, he
incorrectly typed gladiator, although both terms are people. On Monday, his response to
the slide for sundial was shadow clock, which indicated an understanding of how a
sundial was used. When presented with fumes, he typed smoke on Monday, Tuesday, and
Wednesday, but labeled it correctly on Thursday. His responses, like those of the other
students indicated a growing knowledge of the targeted vocabulary. Did the pictures
presented on the slides correspond with the students’ schemata? How would Marcus
picture a soothsayer or gladiator? Did he need more exposures?
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Table 4.23
Marcus’s Daily Modified Fast Mapping Scores
Initial
Exposure
+



gladiator

+

villa

+



bath house



pumice

+



papyrus

+



scroll

+

+

grove

+



tunic

+



amphitheater

+



Coliseum



gladiator

+



armor

+

eruption

+

+

pebbles

+

+

magma

+

+

magma chamber

+

+

sundial

+



fumes

+



crater

+

+

+

+

+

side vent

+

+

+

+

+

public baths

+



bath house

+

+

+

forum

+



central place



+

+

central vent

+



+

+

+

lava

+

+

+

+

+

Correct

21

8

16

17

18

Vocab Word
soothsayer

Trial 1

Trial 2
+
bath
house

+
scroll
woods



scroll

Trial 4
+




bath
house
papyrus



bath
house
papyrus



sundial



pumice



+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

lava
where lava
goes
shadow
clock
smoke

Trial 3



clothes
like a
soldier

smoke

central
place



smoke

Note. + = correct;  = incorrect or no response; words = responses typed in Chat.
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Table 4.24
Marcus’s Modified Fast Mapping Scores After Camp
Vocab Word

30 days

soothsayer

+

villa



pumice

60 days
+

person who predicts future



bath house



person that talks about the future
forum, place where there is a big
pool
fumes



rock with holes like a sponge

papyrus



I don’t know.



scroll

+

book with rolled edges

+

grove



trees



paper made from plant
books; people would read them or
write in them
woods

tunic



clothes



how Romans dressed

amphitheater

+

+

gladiator

+

eruption

+

where gladiators fight
fighters that fight others and
animals
where and when lava comes out
and explodes

pebbles



magma
magma
chamber
sundial

+

where gladiators used to fight
person that fights in the
amphitheater
Lava shoots out when the volcano
erupts.
rocks that come from the lava after
volcano erupts
lava inside



+
+


gravel; little rocks

+

lava before it erupts

where lava is stored



where lava is stored

+

how Romans could tell the time



how you tell time in Rome

fumes



the ash cloud and steam

+

smoke and ashes

crater

+

top of volcano; lava comes out

+

side vent

+

Lava comes out here.



public baths

+

forum



Romans didn’t have bathrooms in
their home, so they go here.
where stores are

central vent



takes lava to crater



lava

+

lava and it hardens into rock

+

hole where lava comes out
Lava travels up central vent and
here.
Villas didn’t have bathrooms, so
people went here.
where people buy and sell things
Lava comes from magma chamber
up here to explode.
It comes down the side of the
volcano and is pretty dangerous.

Correct

11

+


10

Note. + = correct;  = incorrect or no response; words = responses shared orally.
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Marcus increased his performance each day of camp, which indicated that despite
his displeasure of having to attend, he made gains. However, results from the 30- and 60day post-camp sessions (see Table 4.24) showed a decrease from camp performance. His
responses showed that he knew a lot about the targeted vocabulary but could not always
label the pictures with the correct words. During the first follow-up meeting, he labeled
11 (52% mastery) of the pictures correctly, but his score decreased by one word to 10
(48% mastery) during the second follow-up. Many of his explanations were complex and
evidenced correct understanding. Some of his responses were shared in full and complete
sentences. For example, his explanation of public baths in the 60-day follow-up meeting,
“Villas didn’t have bathrooms, so people went here.”
Overall performance for modified fast mapping trials showed an increase of
scores during daily camp sessions and subsequent drops in scores during follow-up
meetings (see Chart 4.19). This trend was reflected by other campers as well.
Chart 4.19
Modified Fast Mapping Trials for Marcus
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Vocabulary Matching
Marcus’s performance on the vocabulary matching worksheet completed during
the last day of camp was a perfect score of 21 out of 21, although completed with his
mother’s help after the camp session had ended.
Comprehension Questions
Oral comprehension questions covered in the two follow-up meetings showed that
Marcus recalled many events from the story. His performance at the 30-day interval was
17.5 questions answered correctly, performing at the 88% mastery level. This score
decreased slightly to 16 questions (80% mastery) answered correctly at the 60-day
follow-up meeting.
Engagement Scales
Daily engagement scales completed by Marcus consistently showed his
displeasure in attending camp and yet were honest reflections. He repeatedly marked the
prompt I like being on Zoom with a disagree rating. He also rated the prompt I am
learning new vocabulary words with disagree each day. He was consistent with neutral
ratings for the prompt Reading is hard for me. His ratings for the prompt I enjoy the
activities in camp did change from neutral on Monday to strongly agree on Friday and
indicated a positive reaction. The last three prompts emphasized the virtual format of the
camp, and Marcus indicated a neutral rating for all three across days, a confusing
difference to his marking for the prompts I was excited to come to camp today and I like
being on Zoom. Would looking at averages tell a different story? Was it important to look
at averages for Marcus or would daily ratings provide a more accurate picture?
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Chart 4.20
Marcus’s Engagement Scales

Averages of Marcus's Responses to Engagement Scales
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
A virtual camp is hard for me.
I like being part of a virtual camp.
It is hard for me to concentrate during Zoom.
I can write about the story we are reading.
I enjoy the activities in camp (experiments, crafts).

Prompts

I like to write about the vocabulary words.
Writing is hard for me.
I can talk about the vocabulary words I am learning.
Learning vocabulary with fast mapping is hard.
Reading is hard for me.
I am learning new vocabulary words.
I like the book we are reading.
I had no problems with technology.
I like being on Zoom
I was excited to come to camp today.
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

AVG

When looking at the averages of his daily ratings, it was interesting to note that
only one rating was above the neutral rating and the prompt that corresponded with that
rating was one about the extension activities. This was also reflected in his daily ratings.
His ratings indicated that he enjoyed these activities despite his displeasure of having to
attend camp. Truly, his ratings reflected how he felt about the camp experience and
showed that he understood the language of the scales.
Responses to prompts about vocabulary were striking because Marcus did not
respond to the prompt about learning vocabulary with modified fast mapping techniques
except for Monday. Similarly, he skipped another prompt (I can talk about vocabulary
words that I am learning) on Monday and Tuesday. There was one other prompt about
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vocabulary (I like to write about the vocabulary words) that he did not respond to on
Tuesday. These instances were reflected in the thematic data as well. Did he intentionally
ignore these prompts? It was interesting that he did not respond in this manner to prompts
in other themes.
Prompts about reading showed that he did not like the MTH book. It was unclear
if he did not like the book because it was part of camp or if he truly disliked it. How often
does this question occur in the classroom and how do teachers navigate this? Planning for
extension activities seemed to minimize his displeasure, although only by degrees.
His ratings for writing were similar. He disagreed that writing was hard but also
disagreed that he could write about the book. Was this because he did not like the book or
because he did not want to be at camp? Fittingly, his responses to writing prompts were
mixed and reflected displeasure, and/or ambivalence. It was unclear if he simply chose
not to respond to the writing prompts per instructions, or if he did not understand them.
Ratings about camp enjoyment showed that he was not excited to come to camp,
but he did enjoy extension activities. His responses to these prompts were outliers, but yet
indicated that he (like other campers) took pleasure in completing the hands-on extension
activities.
His responses to prompts about the virtual format were of no surprise and
confirmed that he did not like being on Zoom but felt neutral about being part of a virtual
camp. Counter to these responses, his performance showed increase during camp and
some retention at follow-up sessions, suggesting that even though he disliked the
experience, he was indeed learning in the virtual environment.
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Figure 4.5
Marcus’s Engagement Scales by Theme
Marcus’s Engagement Scales by Theme
Scale: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree

Vocabulary
I like to write about the vocabulary words.
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I enjoy the activities in camp (experiments, crafts).
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Virtual Format
A virtual camp is hard for me.
I like being part of a virtual camp.
It is hard for me to concentrate during Zoom.
I had no problems with technology.
I like being on Zoom
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Conclusion
The goal of this study was to answer the question, “What is the nature of learning
in a virtual literacy camp for learners who are deaf or hard of hearing?” A thematic unit
about volcanoes supplemented with hands-on activities confirmed that a virtual format
was conducive to learning and engaging. Vocabulary instruction utilizing a modified fast
mapping technique proved effective for learners, although performance varied. Similarly,
students were able to recall parts of the MTH book, demonstrating that a narrative text
could be used with fast mapping procedures, although the age of the students may have
affected this. Strategies such as providing physical movement breaks, frequent checks for
comprehension, using child-friendly vocabulary definitions, using visuals enhanced
instruction. Multiple data were used to measure student engagement, comprehension, and
vocabulary across students. Parent feedback from daily email prompts and anecdotal
notes from the camp director informed daily instruction and guides future program
development. These details are discussed in depth in Chapter 5.
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Chapter Five
Discussion and Application
Introduction
A virtual literacy camp for students who are deaf or hard of hearing (DHH) was
an innovative and alternative approach to providing a literacy enrichment program when
COVID restrictions prevented an annual face-to-face camp offering. Historically, camp
was planned with a theme-based approach that utilized a narrative text augmented by
hands-on extension activities to reinforce concepts and vocabulary. Assessment measures
varied from year to year, depending on theme and concepts explored. Could a virtual
format be approached in a similar manner? How would the virtual format change
instruction for students who are DHH? What strategies would be employed? How could
effectiveness be measured? These questions were particularly relevant during the
pandemic when face-to-face contact was largely forbidden, but the issues posed with a
virtual content are important for extending “camp” designs even during normal times to
increase, for example, accessibility and broad dissemination.
For this study, the camp director identified a Magic Tree House (MTH) book,
Vacation Under the Volcano, to guide planning for the virtual program. The book’s ten
chapters could be covered in a short timeframe and its content reinforced with hands-on
extension activities to promote excitement for vocabulary knowledge and growth.
Vocabulary knowledge and retention could be measured using a modified approach to a
teaching strategy developed by the Center on Literacy and Deafness (CLAD) known as
fast mapping. Modifying this strategy allowed for its use in the condensed time frame of
camp. Additionally, the volcano theme of the MTH book could be tied to science
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concepts or units of study described by CLAD. Comprehension and writing exercises
comprised other academic tasks incorporated in the program. Student and parent
feedback were used to assess engagement and effectiveness. Anecdotal notes and
observations from the camp director complemented this data. Lessons learned could
guide future program development.
Study Overview
The experiences of five students who are DHH were shared in this study as they
participated in a virtual literacy camp experience. All had previously attended face-toface camp offerings and knew each other and the camp director. The novel virtual
program had similar elements as the face-to-face program, including vocabulary and
comprehension tasks, as well as extension projects. Parent feedback and daily
engagement measures completed by campers were unique features of the virtual camp.
Students signed onto Zoom sessions that lasted for 2-1/2 hours each day for a
four-day period. During this time, students were immersed in various learning tasks about
the MTH book and corresponding vocabulary. In previous face-to-face camp settings
students read independently, but this virtual format required more direct instruction.
Accordingly, the camp director read aloud from the MTH book followed by oral
discussion of various questions to promote and assess comprehension. PowerPoint
presentations and discussion activities afforded multiple exposures to targeted
vocabulary. Students completed daily modified fast mapping trials to promote vocabulary
knowledge. Scores from modified fast mapping comprised student performance data for
measuring vocabulary growth during the four-day period, as well as post-camp, at 30 and
60 days, respectively. A variety of extension projects provided tactile-kinesthetic
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opportunities for students to use vocabulary, ask questions, reinforce concepts, and
improve story comprehension. Additionally, student responses to daily writing prompts
and engagement scales, parent feedback, and camp director notes supplied important
information to gauge student engagement and program efficacy.
Study Findings and Discussion
The study produced many results that warrant further reflection and discussion.
First and foremost, findings indicated that a virtual literacy camp for students who are
DHH can be implemented successfully. Students’ average vocabulary scores improved
by the end of camp. On average, students also retained targeted vocabulary knowledge 30
and 60 days after camp. Improved vocabulary knowledge was some evidence for this
conclusion. Modified fast mapping instruction in the virtual setting can facilitate
vocabulary growth and retention for older students who are DHH. This was an important
adaptation from fast mapping instruction designed by CLAD because it has been used
primarily with younger (kindergarten through second grade) students. Specific outcomes
presented in five single case studies (with a collective overview) suggested variability
across students and emphasized unique features of each student. Vocabulary and
comprehension scores, daily engagement scales, writing prompts, feedback from parents
in the form of responses to daily email prompts, and anecdotal notes from the camp
director comprised complementary quantitative and qualitative data sets. When
considered together, they provided more evidence for success of a virtual literacy camp
and afforded a detailed picture of diversity among a homogeneous group of students who
are DHH and who participated in a virtual literacy camp.
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Modified Fast Mapping Vocabulary
Fast mapping strategies originally developed for use with young students who are
DHH (kindergarten through second grade) were modified for use with older students who
participated in the virtual literacy camp. Typical procedures described by CLAD begin
with teachers introducing new vocabulary in closed sets. Each targeted vocabulary word
is depicted in a picture and paired with two other pictures of known vocabulary. The
virtual environment required pictures to be shared via PowerPoint slides. Additionally,
procedures used in the virtual format were modified to fit a compressed timeframe for the
camp. Techniques suggested by CLAD would have integrated specific types of
questioning (competence, abstract, and relate) described in Chapter 3. Instead of asking
questions of the students during each presentation of targeted vocabulary, students were
asked to identify the pictured vocabulary and then share their working knowledge of the
vocabulary; thus, there was an assumption that students had some prior knowledge of
volcanoes and the MTH series, an assumption that could have been incorrect and
jeopardized comprehension. As such, these assumptions of prior knowledge warrant
consideration. Ensuring that these particular types of questions were asked may have
increased vocabulary knowledge. If camp had lasted longer or been face-to-face, these
questions may have facilitated a deeper understanding of vocabulary, allowed students to
make personal connections, and prompted more conversation, all elements of effective
fast mapping described by CLAD experts. Other components of the fast mapping
intervention include interactive book reading, conversation, and extension activities, all
of which were embedded in the virtual camp. The use of a chapter book with narrative
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text was also a departure from typical fast mapping procedures, but one that was
appropriate for the older ages of those students who participated in the virtual program.
Scores from modified fast mapping trials suggested that students’ vocabulary
knowledge was enhanced throughout the week despite sometimes being unable to label
pictures with a preferred or accurate term. When pictures of targeted vocabulary were
presented, students used the Chat feature of Zoom to label the vocabulary, and often
responses were synonyms or descriptions of the targeted vocabulary. That use of related
vocabulary indicated a working knowledge and comprehension of the words. For
example, students repeatedly used woods or forest as a label for grove. Another example
of working knowledge occurred when the picture for sundial was presented. Student
responses included “how they tell time back then; how Romans told time, shadow clock”
and “clock in Roman times.” These responses suggested that although the proper labels
were not used, students understood the purpose of a sundial. Similar responses occurred
for lava, tunics, central vent, fumes, soothsayer, and forum. This phenomenon also
occurred at 30- and 60-day intervals following the virtual camp experience.
Using fast mapping strategies for an older student population in the future
requires changing the questions suggested for younger students to promote higher level
thinking skills. Furthermore, chosen pictures embedded in the PowerPoints may not have
been compatible with students’ schemata, and thus, impacted performance. Although all
chosen pictures were colored, there was not consistency across the types of pictures:
some were graphic images, some were animated, others were photographs, and still
others were diagrams, an inconsistency that warrants additional consideration.
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Another issue requiring consideration pertains to volcano-related vocabulary; on
the first day of camp students completed a volcano diagram that used different terms than
the targeted vocabulary from the MTH book. This diagram was the first extension
activity and provided an opportunity for students to interact with or use the targeted
vocabulary. However, instead of fumes, the diagram used the term ash cloud, which some
of the students used in subsequent fast mapping exercises. Interestingly, students could
share that the ash cloud (or fumes) consisted of smoke and poisonous gases, indicating
comprehension. This phenomenon was similar to that from fast mapping exercises
described previously wherein students shared working knowledge of the vocabulary but
could not label the picture with the correct vocabulary term. Ensuring that vocabulary
terms were consistent across academic tasks (fast mapping, comprehension discussion
questions) and extension activities (volcano diagram and art project) would better
facilitate vocabulary growth and knowledge.
Comprehension Questions
Oral comprehension questions answered on the last day of camp showed that
students understood the storyline and could identify characters and main events during
the week. Performance at the 30- and 60-day intervals after camp showed mixed mastery,
although all students knew the main characters and recalled some of the story’s main
events. In addition to emphasizing story elements and events, some comprehension
questions dealt with targeted vocabulary (gladiator, soothsayer, tunics, sundial, and
eruption), providing students with another exposure to the words. As with fast mapping
exercises, the time constraints of the virtual camp precluded daily review of
comprehension questions. Further, it was important to balance academic tasks
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(vocabulary and comprehension) with hands-on activities to ensure that students were
more likely to be immersed and engaged in a virtual camp setting. Although the time
constraints and balance of tasks were critical elements of program design, a daily recap of
comprehension questions would have provided more opportunities for students to review
the story, and that review may have improved performance at 30- and 60-day follow-ups.
Similarly, daily comprehension questions that were related to each chapter instead of to
the entire book may have improved performance. Additional questions that required
critical or higher-level thinking may have also challenged students and enhanced
comprehension.
Student Engagement Scales
Student engagement assessed through Likert scale responses to daily prompts
showed that all students (n = 5) enjoyed hands-on extension activities. Prompts also
addressed the virtual format of the camp, and responses were mixed. Some students
enjoyed the virtual format, some did not, and some were neutral. For example, two of the
students (Nora and Tanner) responded with a Strongly Agree rating to the prompt, I like
being part of a virtual camp, while two others (Avery and Marcus) responded with
Neutral ratings, and Daniel responded with a Strongly disagree rating. Responses to other
prompts indicated that technology problems were minimal, confirming that a virtual
format could be used to deliver instruction.
Other prompts on the engagement scales addressed academic tasks and showed
more variability across students. Their answers to prompts about interest in writing or
vocabulary exercises, however, were discordant. Although four students disagreed with
the prompt that writing was hard (and one strongly disagreed), four of them also
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disagreed with the prompt, I can write about the story we are reading (and one strongly
disagreed). Responses to other prompts about vocabulary showed similar discordance.
Despite discordance, their responses validated the virtual camp experience. It is important
to note that student performance and enjoyment would vary in a classroom setting or
even in a face-to-face camp setting. Thus, the variability evidenced across students and
prompts was expected.
A review of the engagement scales revealed that some of the prompts contained
“…is hard for me…” wording that could be construed negatively. This wording (see
Table 5.1) was unintentional and may have affected how students responded. In fact, this
wording was not necessary given that the scale allowed for disagree/agree options. It may
have been helpful if students had been given a better explanation of the points on the
scale and how to complete the prompts. Although the prompts were the same each day,
there were times when responses were diametrically opposed and differed from
contributions to oral discussions about the book and camp activities. Outcomes were
varied, as expected, but was the variance due to students not understanding the scale,
mixing up measurements, or even having mixed feelings for each day’s activities?
Certainly, these data relied on the students’ ability to accurately interpret the meaning of
survey items and report their opinions, possibly resulting in bias due to their self-report
nature (Burkholder et al., 2020).
Responses to the daily engagement scales comprised a large set of data that could
be examined more extensively to identify trends and areas for growth. Specifically,
averages of daily responses were used for analysis, but examining scores at the daily
level may provide deeper insight of the camp experience. For example, considering
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response to daily prompts in relation to academic tasks. The prompt, I like to write about
vocabulary could have different responses dependent on the writing tasks completed each
day. Fewer prompts might be used and may simplify the process for students.
Table 5.1
Wording of Daily Engagement Scales
Positive Wording

Negative Wording

•
•

I was excited to come to camp today.
I like being on Zoom.

•
•

•
•

I had no problems with technology.
I like the book we are reading.

•
•

•
•

I am learning new vocabulary words.
I can talk about the vocabulary words I am
learning.
I like to write about the vocabulary words.
I enjoy the activities in camp (experiments,
crafts).
I can write about the story we are reading.

•

•
•
•

Reading is hard for me.
Learning vocabulary with fast
mapping is hard.
Writing is hard for me.
It is hard for me to concentrate
during Zoom.
A virtual camp is hard for me.

Five themes (vocabulary, reading, writing, camp enjoyment and the virtual format
of the program) became apparent during analysis of the prompts. Although the themes
provided parameters for analyses and discussion, the prompts were not evenly distributed
across themes. It may have been useful to plan for an even number of prompts for each
theme. Similarly, some prompts could be considered in more than one category. For
instance, the prompt, I like to write about the vocabulary words was considered as part of
the vocabulary theme, although it could have also fit the writing theme.
Writing Prompts
Results from daily writing prompts provided feedback on how students felt about
the format of the camp and associated activities. Prompts were designed to address four
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different areas: 1) the format of camp; 2) targeted vocabulary; 3) comprehension of the
story; and 4) extension activities. The writing prompts provided opportunities for students
to share what they liked and disliked about camp. Reported “likes” included extension
activities and “dislikes” included writing exercises (see Table 3.8).
Prompts about targeted vocabulary and story comprehension provided additional
exposures to vocabulary and the story. Student responses ranged from single words to
multiple sentences and even some illustrations that they created. The varied lengths of
responses suggested that students needed more guidance for completion. Although some
prompts contained parameters such as, “Write two sentences...,” the parameters should
have been explicitly stated and discussed with students. This was especially true for
Nora, who did not complete any prompts requiring two or more sentences. Was this an
avoidance behavior? Did she avoid writing tasks in school? Was writing difficult overall,
or was there a lack of interest after a Zoom session? These questions required further
reflection, especially in planning future camps as it is important to balance academic
tasks with more enjoyable ones. How can writing tasks be promoted as part of an
enjoyable camp, especially when students struggle with writing? Allowing students to
work collaboratively might be a creative solution.
Still another consideration is that students were given options for illustrations in
their written work. As previously mentioned, sometimes drawings by students
accompanied written responses (see student work samples in appendices). Adjusting
expectations for written work to include only drawings may promote success for some
students, although such changes would also impact assessment measures. These options
require further exploration.
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Reflecting on the experiences of Marcus, other questions come to mind. His
mother shared that he did not want to participate in the camp program and his responses
to daily writing prompts reflected his displeasure. It is hard to know if he chose not to
complete written work, or if he misunderstood expectations. If he misunderstood, was
this because he chose not to use close captioning or was it because he showed up
minimally on the Zoom screen and participated minimally?
A final consideration for writing prompts warrants consideration. Should writing
prompts have been included with vocabulary and comprehension exercises at the 30- and
60-day intervals? This would have provided rich data but would have been timeconsuming for both students and parents. Assessing responses to writing prompts for
content, grammar, and mechanics could add another layer of complexity and richness to
the study.
Parent Feedback and Anecdotal Notes
Parent feedback to daily email prompts indicated that students were engaged
during camp and followed the story, although hands-on activities were more popular than
writing and other academic tasks. Comments reflected how well each parent knew their
children and their learning needs and/or styles. These comments guided decisions about
instruction, particularly pacing and use of strategies. This was especially true in the case
of Marcus, who did not want to participate in camp at all and especially disliked being on
Zoom. Although he wore bilateral implants, he received little benefit from one, and
hearing was difficult in the virtual environment. Sometimes he would show his face when
initially signing into the Zoom session but would slowly inch his way out of the line of
vision, often only leaving his hands visible to others. His mother shared that virtual
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learning had been particularly difficult and that he was hesitant to ask for help. On the
second day of camp, closed captioning was offered to Marcus, but he declined. One
accommodation he did accept was having instructions typed specifically to him by using
the Chat feature of Zoom. It would have been beneficial to have an interpreter present in
each session, but he also declined this accommodation. Why did he decline any
accommodation? Was it because he did not want to draw attention to himself? Was it
because he did not want to participate in the camp? Would he have accepted
accommodations had other students used them? Instructional strategies suggested as
beneficial for students who are DHH (e.g., the use of visuals, interactive guided reading,
and explicit vocabulary instruction) were embedded in the virtual camp, but other
accommodations or modifications, including having an interpreter present, would be
helpful to promote learning for future camps.
In addition to parent feedback from the daily email prompts, anecdotal notes and
observations of the camp director guided daily interactions. Observations included notes
about those students who signed onto the Zoom session first and last, notes about
responses during discussions, and notes about whether technology was problematic, as
well as observations about students’ facial expressions and/or body language. These
observations and anecdotal notes directed how many chapters would be covered each day
and time spent on different tasks.
In retrospect, parental feedback could be captured differently to understand
parents’ perspectives of a virtual camp experience. Other prompts could mirror writing
prompts completed by students. For example, one of the writing prompts for students was
to share something they liked and disliked during camp. A corresponding prompt for
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parents could have been, “Share something your child liked about camp and something
your child disliked about camp.” Another possibility would be to interview parents
during camp, and at 30- and 60-day intervals as well. Initial plans for the study were to
interview parents at the conclusion of camp, but time constraints from parents’ schedules
precluded this. Likert scales could be used for a list of prompts similar to engagement
scales completed by students, but they would originate from the perspective of parents.
Likewise, anecdotal notes could be recorded on a premade form with columns or spaces
for writing about students’ body language, questions asked by students, expressive and
receptive language, and technology. Another possibility would be to develop a list of
prompts or behaviors to rate with either a Likert scale or a similar tool.
Consideration of Accommodations and Modifications for Students who are DHH
Instructional strategies commonly used with students who are DHH were
embedded into the virtual literacy camp, and these strategies included using visuals and
hands-on activities, frequent checks for comprehension, using technology, and including
explicit and direct vocabulary instruction. These strategies were also well-suited for the
virtual camp environment. Participants were required to use technology given the Zoom
environment, but what other ways could technology be used? Although the modified fast
mapping approach utilized in the study was a type of direct instruction, what other
strategies or techniques could be embedded in a virtual environment? How could
collaborative learning activities be used effectively in this format? Breakout groups, often
used in Zoom settings, would not have worked well with the small number of participants
in this study, but may work well for camps of larger groups. The virtual format precluded
independent silent reading commonly used in face-to-face programs. How could this be
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tweaked so that students can practice and/or improve this important skill? There were
insufficient data to answer these questions. Best practices could be assured by answering
these questions.
One instructional strategy noted by a parent as beneficial was intentionally calling
on students by name. This was helpful for managing participation so that students were
not talking over one another, especially important in a virtual environment to ensure that
students were listening. Additionally, using their names provided structure and
accountability as students knew they were expected to participate.
In a typical face-to-face classroom setting, teachers of students who are DHH
must adhere to guidelines and directives noted in students’ IEPs that may include the use
of hearing assistive technology (HAT) and considerations for optimizing the listening
environment. Considerations of signal-to-noise ratio (SNR) and acoustic properties of the
classroom are examples. Optimizing detection of the complete speech spectrum by using
HAT and managing the environment drives success for children who are DHH
(Robertson, 2003). Considering IEP directives and acoustic parameters was not part of
this study even though all students used listening and spoken language (LSL) and some
type of listening device. In previous face-to-face camp offerings, a classroom FM/DM
had been used to overcome the effects of distance and noise, and to improve listening.
Students knew how to synchronize their listening devices to ensure favorable auditory
access, and frequent listening checks were incorporated throughout camp sessions. In the
virtual environment there were no listening checks or classroom FM/DM, and the
distance between teacher (camp director) and students was not an obstacle. Would
listening checks be useful in a virtual program and how could they be included?
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Similarly, what could be done to improve auditory access and the listening environment
in a virtual setting? These questions require further investigation.
Visual access was yet another important consideration. What strategies could
improve visual access, important in both a face-to-face and virtual settings, and essential
for students who rely solely on lipreading or speechreading? Even for students using
LSL, some depend on lipreading or speechreading to augment the spoken message and
improve receptive communication. Accordingly, guaranteeing that a speaker’s face is
clearly visible can optimize learning outcomes. Although this was not possible in the
virtual camp since each student was in his/her own learning space, and largely out of the
camp director’s control, it is important to reflect on how this could be changed or
improved. Ensuring visual access would be critical for students who are DHH, and
especially those who use ASL and rely on an interpreter.
Equally important are other accommodations and modifications specific to
individual students as noted in IEPs. Understanding the learning profile of each student
would have been helpful for designing and planning camp, but in some cases, parents did
not have access to updated IEPs because of the pandemic. Even outdated IEPs could have
contained helpful or pertinent information for the virtual camp. Awareness of current
teaching trends and best teaching practices for students who are DHH could further
inform instructional strategies and guide future program design.
Complementarity of the Quantitative and Qualitative Data
Student background information, vocabulary, and comprehension exercises,
writing prompts, parent feedback (through responses to daily email prompts), and camp
director anecdotal notes comprised complementary quantitative and qualitative data sets
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that when considered together, conveyed a comprehensive picture of a virtual literacy
camp experience for students who are DHH. Multiple data sources addressed important
elements of the camp, including its virtual format, specific learning tasks (vocabulary,
writing, and comprehension), hands-on extension activities, and student engagement.
Likewise, the data offered different perspectives of key stakeholders (camp director,
parents, and students) and emphasized the diversity among students who are DHH.
Quantitative data provided measures of academic learning tasks, and qualitative data
provided insight and feedback about the camp activities, including the learning tasks. All
data provided glimpses of the virtual camp experience. All data indicated that learning
had occurred, but there was still room for future improvements.
Relationship to Extant Literature
Initially, the purpose of this dissertation was to investigate vocabulary knowledge
and retention for students who are DHH in a literacy camp environment, but when the
pandemic prevented a face-to-face camp offering, the dissertation went in a new
direction. What would it mean to create and conduct a virtual camp and still examine
vocabulary? The dissertation had dual purposes: to measure vocabulary growth and to
explore the nature of learning in a literacy camp offered in a virtual format. What changes
would be necessary to move from a face-to-face program to one that was virtual? How
would hearing loss affect instruction in a virtual setting? How could the learning needs of
students with deafness be met? How could vocabulary be measured? These questions and
others guided the evolution and design of this research. In part, answers could be found in
the professional literature.
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Reading skills of children who are DHH have been a longstanding concern of
parents and educators alike. Research is replete with statistics that support the notion that
the acquisition of literacy skills of students who are DHH is delayed and leads to poor
academic performance, often owing to language delays. Lederberg, Schick, and Spencer
(20123) found that reading skills depend on underlying language skills, and Wray and
Robertson (2003) emphasized the importance of a supportive language environment for
language and literacy acquisition. Similarly, Easterbrooks and Estes (2007) suggested
that learning to read is the “process of mapping a visual code onto language that has
already developed,” and they recommended explicit and intensive reading instruction.
Approaches to reading instruction vary greatly, with some educators favoring a
bottom-up methodology or philosophy with a heavy emphasis on phonics and decoding,
whereas others favor a top-down Constructivist approach with an emphasis on
comprehension and background knowledge. Still others promote an interactive approach
(Moores, 2001; Trezek et al., 2010; Vacca et al., 2010, Williams, 2012), in which readers
process letter-sound cues and meaning simultaneously, with scaffolded support. Schirmer
(2005) recommended a balanced literacy approach for students who are DHH. This
approach includes reading to students, reading with students, and reading by students and
immerses students in increasingly complex reading skills (Andrews, et al., 2004;
Schirmer, 2005; Trezek, et al., 2010; Williams, 2012). Owing to poor performance,
children who are DHH often participate in summer enrichment programs or academic
interventions to combat regression typical of this population and the purpose of previous
face-to-face literacy camp experiences. Previous camp programs utilized this approach
described by Schirmer (2000).

171

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS
Vocabulary skills were a major component of the virtual literacy camp. Students
who are DHH typically experience deficits due to a lack of incidental learning or delayed
language (Marschark, et al., 2002; Coppens, et al., 2011; Williams, 2012; Alqraini &
Paul, 2019). Furthermore, typical vocabulary instruction does not cultivate deep-level
word concepts (Trezek et al., 2010). Resources from CLAD targeted explicit vocabulary
instruction with the development of an Explicit Contextualized Vocabulary (ECV-DHH)
intervention (Hamilton & Schwanenflugel, et. al, 2011; Antia et al., 2016). Their
intervention utilized explicit and implicit instruction, including fast mapping techniques
described as an initial stage in word learning whereby children make associations
between words and referents (Spencer & Schuele, 2012), as was described in previous
chapters of this thesis as a means to improve vocabulary outcomes. Extant literature
supports the design and development of the virtual literacy camp.
Study Limitations and Reflections
There were limitations in this dissertation that require addressing and provide
opportunities for future study and/or improvement. The sample size, communication
modality used by all students, and family characteristics were among these limitations.
Other limitations centered on instructional strategies and assessments, such as the lack of
closed captioning, the choice of text and targeted vocabulary, modified fast mapping
techniques, comprehension questions, language used in the engagement scales and
subjectivity therein, as well as the camp director’s background in deaf education, all of
which are explored next.
Perhaps the biggest limitation was that the sample size of five was small, and,
thus, not truly representative of the larger population of students who are DHH.

172

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS
Additionally, all students had attended literacy camps previously, and knew the camp
director. As such, these participants truly comprised a sample of convenience.
Nevertheless, despite the small size, much could be learned from results.
A second limitation related to the sample size was that the communication
modality for all was LSL, and English was the primary language used in the homes of all
students comprising the sample. Similarly, these students were old enough to be
responsible for their own hearing devices. Indeed, this would not be reflective of the
larger population of students who are DHH. Additionally, four families were of the same
income level ($75,000 - $149, 000) and one reported income above $150,000. What
would the student population be like if family income levels were more varied? Different
languages used in homes, communication modes, and cultures of students would warrant
serious consideration when developing a camp program that would meet the needs of a
more diverse population, homogenous only by disability category.
The lack of closed captioning during the camp sessions was a weakness for the
study. This accommodation could have made a difference for Marcus, and possibly for
other students too. Similarly, interpreting services may have benefitted all students.
Indeed, there are students, even those who use LSL that benefit from an accompanying
visual interpretation of speech provided by an interpreter (Cawthon, 2019). Academic
performance may have improved or increased, and social interactions enhanced had these
accommodations had been readily available. Certainly, both closed captioning and
interpreting services are among accommodations and modifications that promote
inclusion and equity, so important in today’s society.
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Fast mapping techniques were modified to fit the timeframe of the virtual camp
and the ages of the students who participated. CLAD experts recommended using
expository text with students, reading the book twice through interactive reading, and
using competence, abstract and relate questions, as explained in Chapter 2. For the virtual
camp described in this dissertation, students were read an expository text followed by a
narrative text. The expository text (Pompeii…Buried Alive) provided background
knowledge about Mount Vesuvius and volcanoes, and prepared students for the fictional
narrative (Vacation Under the Volcano) to follow. The use of competence, abstract, and
relate questions (see Table 2.5) identified by CLAD was omitted owing to the time
constraints of camp. Would student performance have been better if strict adherence to
the techniques been followed? Would it be possible to adhere to the noted techniques and
still complete the book and other related activities? These changes would necessitate
more intentional planning but may improve outcomes. Perhaps, if the virtual camp format
were used again, these questions would merit more extensive consideration. Likewise,
what if fast mapping procedures were augmented with other vocabulary exercises or
writing to promote vocabulary knowledge? Studying vocabulary retention over a longer
time frame such as 30-, 60-, and even 90-day intervals may provide more insight into
vocabulary learning.
A limitation related directly to fast mapping was that all targeted vocabulary
words were nouns. Exposures to verbs, adjectives, and adverbs would also expand
students’ vocabulary knowledge. A difficulty is finding pictures illustrating these parts of
speech. Pictures are easy to use in a virtual format, but a face-to-face environment could
provide opportunities for demonstrating/acting out verbs. Likewise, the choice of targeted
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vocabulary also warrants reflection. Identifying important words and classifying them as
Tier 1, Tier 2 and Tier 3 vocabulary were truly subjective. A different educator may have
chosen different words and/or classified the words in different tiers, or even have chosen
targeted vocabulary according to the needs of each student, although the time constraints
of camp make this a difficult design. Similarly, as mentioned previously, the pictures
embedded in PowerPoints varied greatly, with some being photographs, while others
were drawings and diagrams, increasing the subjective feature of fast mapping. The
chosen pictures may not have reflected students’ schemata or prior knowledge, and thus,
a possible mismatch when learning new vocabulary. It is important to note that this
would likely be true for other populations of students as well.
Similar to the choice of targeted vocabulary, the choice of text may have
impacted student performance. The chosen MTH book (Vacation Under the Volcano)
contained science content reflected in sample units of the Center on Literacy and
Deafness (CLAD), but other content or even another genre may have been more engaging
to some students. Another factor related to the choice of text was that the format of the
book (10 chapters with relatively large text size and simple illustrations scattered
throughout) would be easy to complete in the compressed time frame of camp. The MTH
texts do not generally include lots of figurative language or complex language structures,
thus, making them accessible for a wide range of readers/learners. Similarly, each book in
the MTH series tells a different story about the same characters (Jack, Annie, and Morgan
le Fay) and the story structure is the same across all books (Morgan le Fay guides the
children on an adventure in which they learn new facts). A feature of this innovation that
proved somewhat difficult was that of targeting both vocabulary related to the MTH story
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and volcano-related or science vocabulary. This may not have been the case had only an
expository text been used.
The written vocabulary exercise completed on the last day of camp was
designed to provide students with yet another exposure to targeted vocabulary, but it may
have been more effective if students would have also completed it in the 30- and 60-day
follow-up sessions. The design of the exercise required students to match vocabulary
terms with provided definitions. It is important to note that a word bank was provided on
the worksheet, but this may not have been necessary for all students. It would have been
interesting to have an exercise that included the word bank (such as the one used in this
study) and one without a word bank. Additionally, the provided definitions were the same
as definitions used in daily discussions, allowing for repeated exposures. An interesting
variation would be to use different words for the definitions and/or to have students write
vocabulary definitions in their own words. In addition to the matching exercise, students
responded to writing prompts about vocabulary and completed various hands-on
extension activities that resulted in multiple exposures to targeted vocabulary, features
that are a strength of the study.
In addition to vocabulary growth, comprehension was an important part of the
virtual camp. Daily read alouds and discussion provided context and fostered
comprehension skills, but there were no written comprehension exercises. Instead, oral
comprehension questions were asked during the last camp session when presented in a
PowerPoint shared with all students. Owing to time constraints each student was asked
only four questions. This was an intentional maneuver so that students would not become
overwhelmed or feel that they were being put on the spot, but did it impact performance?
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Were there other questions that targeted critical thinking skills? Incorporating other types
of questions could bolster performance but would also need to be matched appropriately
to students’ abilities, a feat hard to accomplish in a camp environment with a wide range
of learning needs. Could students complete a worksheet of comprehension questions, or
would this be viewed as too academic in a camp setting? Similar to vocabulary measures,
the virtual camp provided multiple ways to address comprehension of the story, including
responses to writing prompts, daily discussions, and the video simulation of the eruption
of Mount Vesuvius on the last day of camp.
The language used in the engagement scales may have had unintentional
negative connotations, as described earlier. Although this was not noticed until data were
analyzed, it may have impacted responses. As mentioned previously, students would have
benefitted from an example and a thorough explanation of the Likert scale. Conversely, a
strength of the dissertation was that student engagement was also addressed in writing
prompts, although their responses were judged subjectively.
A strength of the dissertation was that multiple perspectives were examined, yet a
limitation was that parent feedback (collected through responses to daily email prompts)
may have been captured more extensively during interviews, as mentioned previously. It
would be interesting to investigate similar feedback from a face-to-face camp and
compare results. Likewise, more deliberate planning and preparation could have resulted
in more meaningful data from both responses to email prompts and interviews.
Similar to the choice of targeted vocabulary, the choice of text may have affected
student performance, as mentioned previously. The Magic Tree House (MTH) book did
contain science content that was reflected in sample units provided on the Center on
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Literacy and Deafness (CLAD) website. In fact, the MTH series provides many options
for science or social studies, and the familiar characters and storyline could promote
success. This could be a possible limitation (or strength) of the study. Would another
choice be better suited to students though? Could students’ interests be matched with
particular MTH books, or were there other books or series that would better engage
students? It seemed that the four male students were more engaged with the volcano
content than Nora, but perhaps this is a stereotype that could have nothing to do with
gender. Was there a better way to match student reading level with chosen text? How
could this be done with multiple learners, each with different strengths and weaknesses?
Having access to IEPs may lessen this concern. Student interest surveys or inventories
could also help with this.
Subjectivity in data analysis must also be addressed. Although data were shared
with parents, other measures could have been embedded in the study to enhance
reliability and validity; examples are including an outsider’s review of the data,
confirming results, and establishing intercoder agreement when identifying emergent
themes. An outsider’s influence may have offered new insights and helped to triangulate
data and strengthened instructional plans.
A final and perhaps most important limitation was the camp director’s
background in deaf education. Previous college coursework emphasized the value of
listening and spoken language (LSL) as an avenue for student success, and the camp
director’s teaching experiences were aligned with this philosophy. As such, the study
brought forth many questions about expanding opportunities and/or interventions to
students and families with differing philosophies. These questions require more reflection
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to guide program development. Conversely, this limitation could also be considered a
strength of the study, as the camp director was familiar with teaching strategies used in
LSL programs/schools. Certainly, identifying these limitations and/or strengths provides
many opportunities for future learning.
Implications for Practice
Findings from this study have implications in deaf education. The research clearly
provided learning opportunities to build upon the results. For example, an obvious
improvement is to increase the sample size by recruiting more participants and ensuring
more diversity among participants (race, culture, communication modality, etc.). Viewing
students’ IEPs to match instructional strategies to identified needs more deliberately
would be a valuable undertaking. Parents or caretakers could submit copies of IEPs when
registering for camp experiences or respond to email prompts about their child’s
audiological history and learning needs, and this information may improve instructional
delivery, as well as fostering student success.
Developing a literacy program in a virtual format required deliberate planning just
as would be necessary for a face-to-face offering, but the virtual aspect meant that
instruction needed to be adjusted – tailored to fit a constrained timeframe, tailored to
keep students engaged, tailored to fit an electronic environment, and tailored to meet
individual learners’ needs. Certainly, teachers worldwide were faced with this dilemma
as the COVID pandemic turned education upside down. These experiences will be
reflected in professional literature for years to come, affording many opportunities for
professional growth. Indeed, managing technology while simultaneously managing
behavior and instruction is critical for student success. Many aspects of planning were
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trial and error (e.g., determining the length of time for each session, deciding what book
to read to interest the most learners, judging how many chapters of a book to read) and
required continual tweaking and constant reflection – a lesson applicable to improving
instructional practices for all teachers in all fields.
Another implication is vocabulary instruction using fast mapping techniques. This
strategy developed by CLAD has been utilized successfully with younger students who
are DHH, but it was a novel undertaking to use with older students reading narrative text.
Daily modified fast mapping scores during camp indicated growth, although results were
mixed at 30- and 60-days following camp, suggesting that the format could be tweaked to
fit students’ age or interest. This presents opportunities for future program development.
Studying retention rates at 30-, 60, and 90-day intervals could offer further insight into
vocabulary learning for students who are DHH, as mentioned previously. Likewise, this
strategy holds promise for other populations of students who may need extra support with
language and literacy skills, particularly in the area of vocabulary.
Yet another implication of this study related to vocabulary is how teachers view
and execute vocabulary instruction. Results from the modified fast mapping trials
indicated that often students were able to share correct knowledge (synonyms or
providing definitions) of targeted vocabulary but could not always label the pictured
vocabulary with the targeted term. The students’ experiences during these trials brought
further questions to mind. Is it absolutely necessary to label vocabulary correctly? Should
expectations change by academic subject? For example, should math vocabulary be
taught in the same manner as science or social studies vocabulary? Similarly, how are
abstract vocabulary terms such as freedom or democracy taught? Does a correct label
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enhance or limit comprehension, especially when context clues are abundant in texts? It
was clear from this study that the students were able to comprehend and follow the story
even though they were often unsuccessful in labeling the pictures of vocabulary correctly.
How often are tests and other assessments based solely on the ability to correctly label
vocabulary? Are judgments of intelligence or ability predicated on this ability? This study
suggests that vocabulary instruction and assessment be approached in more meaningful
and intentional ways.
Organizational Improvement Plan
There were dual purposes in the problem of practice explored in this study as it
evolved as discussed previously. Initially, the problem of practice focused on vocabulary
growth in students who are DHH, as seminal research in deaf education has repeatedly
reported delays in vocabulary acquisition. Previous literacy camp experiences had always
included a vocabulary component that could be improved by using modified fast mapping
strategies for vocabulary growth developed by CLAD. The problem of practice grew
more complex when COVID prevented face-to-face interactions. Changing camp to a
virtual format became one purpose of the problem of practice and understanding the
impacts of such a change increased in importance.
A social constructivist framework guided the creation of a virtual literacy
program for students who are DHH. This framework was fitting because it recognized the
significance of individuals’ backgrounds that shape interpretation (Moustakas, 1994). All
students in this study had unique backgrounds and experiences, as well as unique
audiological and educational profiles that impacted learning. Similarly, parents shared
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unique and highly personal information (background information and historical data) that
advanced a broader understanding of their child(ren).
While situated in a social constructivist framework, the study also featured
characteristics of a transformative framework, emphasizing that a goal of camp was to
enhance literacy skills, namely vocabulary knowledge. A social constructivist framework
was reflected in the design of the virtual camp and the embedded instructional strategies,
as described in Chapters 3 and 4. Additionally, all camp participants had educational
diagnoses of deafness that required using a disability interpretive lens to understand
student performance and perspectives.
Specifically, the problem of practice in this study questioned the nature of
learning in a virtual literacy camp program emphasizing vocabulary growth and designed
specifically for students who are DHH. The convergent parallel mixed-methods case
study approach presented unique perspectives and learning of five students during the
camp as well as 30 and 60 days following the camp, as described in Chapter 3. Results
indicated mixed success and emphasized the need for further reflection to guide future
program development and ultimately improve outcomes for students who are DHH and
their respective families. Key stakeholders for this problem of practice include not only
the students themselves but also colleagues in deaf education, graduate students in deaf
education, and parents of students. New knowledge and fresh insight will guide further
research and program changes.
Accordingly, study limitations emphasized opportunities for change. Surely,
increasing the sample size of participants will yield more meaningful data. Likewise, a
larger pool of participants can diversify the characteristics of the children/families served,
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as well as expanding instructional strategies and the use of accommodations such as
closed captioning or interpreting services to improve student outcomes, especially for
students who are DHH.
The engagement scales used in this virtual camp provided interesting data but also
require further reflection. It may be useful to review historical data from face-to-face
camp offerings and compare results from the data gathered in this virtual camp
experience. Although surveys from previous face-to-face camps focused on specific
activities related to each year’s activities, those prompts/items could guide the
development of future engagement scales or prompts that may better address the
challenges and benefits of both virtual and face-to-face camp offerings.
Additionally, learning tasks and tools for such require further consideration. The
time constraints of this virtual camp program influenced choice of activities and texts that
may be better coordinated or modified with different groups of students. For instance,
some students may prefer learning about content through expository text only. Similarly,
some students do not enjoy writing activities, as noted in this virtual camp experience.
How could instruction change to engage all students, while also improving skills, and
maintaining fun activities in a camp environment? Indeed, finding this delicate balance
will always be a challenge. The next section explores some of these questions more
extensively when a second virtual literacy camp provided further opportunities for
learning.
Organization Improvement Plan in Action
Lessons learned during this study guided the development for a second virtual
literacy camp held in June of 2021, in which six students who are DHH participated. A
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noted limitation from the winter literacy camp was that students were not provided with
closed captioning services. Although this accommodation was offered to Marcus in the
winter camp, he declined it even though it would have potentially facilitated more
learning and participation. For the summer 2021 camp, closed captioning was
automatically included in instruction from the beginning of camp and was not offered as
a choice. This change meant that no one student was singled out for different
communication needs. In addition to closed captioning, the camp director found
interpreting services that were offered free of charge from a local interpreting program
wherein students in the program were able to clock practicum hours through volunteer
opportunities such as summer camps. Consequently, an interpreter was available during
all camp sessions. These accommodations characterized best teaching practices to meet
the diverse needs of learners who are DHH. Interestingly, one of the learners in the
summer camp was a student who had a cochlear implant and used ASL to augment
communication. Another student who was new to the camp program had bilateral
implants but very little expressive language. These accommodations surely afforded both
learners more ease and access in the virtual environment.
Finding additional ways to use technology effectively in the virtual environment
was a consideration in designing the winter literacy camp but was not a primary concern
because there was more emphasis on vocabulary. The summer 2021 camp did not have
the vocabulary emphasis and more attention was given to incorporating other forms of
technology. A story about dragons (My Father’s Dragon by Ruth Stiles Gannett) became
the camp’s theme, and a graduate student planned a coding game that provided students
with an opportunity to use technology for fun and learning. Although it was only a brief

184

NATURE OF A VIRTUAL LITERACY CAMP FOR DHH LEARNERS
activity, it was one that kept all students engaged. An e-version of the text was also
shared on the Zoom screen as the graduate student tracked text while reading from the
screen. Although all students had copies of the text, the e-version afforded another
opportunity for interacting with technology. Certainly, ensuring that similar types of
activities are included in future programs could increase student learning, participation,
and engagement.
Similarly, the choice of a different type of text for the summer camp may have
changed learning and participation for some learners. The fantasy text, My Father’s
Dragon, was a departure from typical texts used formerly in camp, and definitely
different from the MTH book used in the winter literacy camp. Interestingly, Nora
participated in both the winter program and the summer program and was much more
animated and participatory during the summer program. In fact, when asked about the
book, she remarked, “This is my new favorite book.” This statement resonated with the
camp director, as it emphasized the need to consider other types of text and leaners’
preferences. Likewise, how often are the learner’s preferences considered in the typical
classroom? Could this happen in a camp environment?
The summer program was not as steeped in data as the winter program and
instead emphasized multi-sensory tasks for extension activities. Did these activities
increase vocabulary or comprehension? Or did they promote reading for enjoyment?
Should camp or intervention programs promote enjoyment over increasing skills? These
questions require further contemplation. Similarly, students who participated in the
summer program responded to only one daily writing prompt. Was this more effective?
Were the right questions asked?
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Data gathered in this study examined both vocabulary growth and student
engagement in the virtual format. Although there were dual purposes of assessing a
virtual format of the program and addressing vocabulary growth, an emphasis on one
aspect of the program could be a future direction. While both aspects were important,
measuring both could dilute the effort, and choosing one or the other could strengthen
results. As mentioned previously, a deeper dive into existing data could provide avenues
for new learning. Additionally, limitations described earlier provide many opportunities
for change and improvement.
Conclusion
The main research question addressed in this study was, “What is the nature of
learning in a literacy camp for students who are DHH when conducted in a virtual
format?” Results showed that vocabulary and comprehension can be improved and
assessed in an online format. The virtual format still allowed student engagement in the
form of hands-on extension activities, which are an obvious advantage of traditional faceto-face offerings. Best practices for students who are DHH utilized in the virtual camp
included increased wait times, calling on students by name, using PowerPoint visuals,
pacing, dividing activities into manageable segments, and access to an interpreter. These
strategies kept all students engaged and immersed in the text.
“What are the lessons learned, and what are future directions?” are questions that
shaped this dissertation and inspired the creation of a virtual literacy camp. The outcomes
confirmed that a camp can be successfully implemented with thoughtful planning. The
camp’s participants explored a narrative text and completed tasks related to that text,
verifying the hypothesis that students can be actively engaged in a virtual environment
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while increasing literacy skills (especially vocabulary) through meaningful extension
activities and multiple exposures to content. Specifically, modified fast mapping
vocabulary instruction improved labeling and defining skills of students not only during
camp activities but also after 30- and 60-days following camp. Thus, modified fast
mapping scores increased vocabulary knowledge and, in turn, impacted comprehension
and engagement levels as depicted in Figure 5.1 Recognizing limitations offers new
directions for growth and suggests the need for further study to improve outcomes for
students who are DHH.
Figure 5.1
The Inter-relatedness of Vocabulary, Comprehension and Engagement

Vocabulary

Comprehension

Engagement
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APPENDIX A
Trade Books, Activities, and Important Notes by Year
Year

Book(s) and Author(s)

2012

Henry and the Dragon by Eileen
Christelow
The Egg by M. P. Robertson
The Kiss that Missed by David Melling
George and the Dragon by Chris
Wormell
Dragon by Wayne Anderson
Vacation Under the Volcano by Mary
Pope Osborne

2013

2014

Midnight on the Moon by Mary Pope
Osborne

2015

Wonder by R. J. Palaccio

2016

Paperboy by Vince Vawter for older
campers
Dragon-themed books for younger
campers

Notes
•
•
•
•

Fantasy/Dragon theme
1 story/day
5 participants
Half-day sessions

•
•
•
•
•
•
•
•
•
•
•
•

Magic Tree House book
10 chapters total
2 chapters/day
Volcano theme
10 participants
Changed to full day sessions
Coconut bowling
Magic Tree House book
10 chapters total
2 chapters/day
10 participants
Space theme: Alka-Seltzer rockets,
spaceships made from 2-liter bottles,
marshmallow launchers & straw rockets
Daily fluency assessments
Advocacy theme
16 participants
Compared facial anomalies in humans
to anomalies in pets
(www.mynameislentil.com)
Made tie-dye t-shirts
Advocacy theme
Repeat of 2012 books for younger
students
5 participants in older group
11 participants in younger group
Both groups read to Yankee, the Service
dog who visited camp
Added dance class to camp sessions, led
by graduate student
Training module for volunteers
developed by graduate student

•
•
•
•
•
•
•
•
•
•
•
•
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•
•
2017

The One and Only Ivan by Katharine
Applegate for older campers
Various books picked by graduate
student for younger campers

2018

Crenshaw by Katharine Applegate for
older campers

•
•
•
•
•
•
•

Robert Munsch books for younger
campers

2019

How to Steal a Dog by Barbara
O’Connor for older students

•
•
•
•
•
•

Robert Munsch books for younger
students

•
•
•
•
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Made tie-dye t-shirts
Created literacy bags & painted
bookcase for Pre-K classroom
Friendship theme for older group
5 participants in older group
10 participants in younger group
Integrated sensory activities
Made tie-dye t-shirts
Homelessness theme; partnered with
local agency for the homeless
Created blessing bags and packed sack
lunches for homeless
Integrated sensory activities
Made tie-dye t-shirts
Offsite session added at a partner school
for younger students
Offsite session utilized interpreters
Homelessness theme; partnered with
local agency for the homeless
Created blessing bags and packed sack
lunches for homeless
Made tie-dye t-shirts
Integrated sensory activities
Offsite session held at partner school
Offsite session utilized interpreters
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APPENDIX B
Background Information
Directions: Please answer the following questions to the best of your ability.
What is your relationship to the child(ren) who is deaf or hard of hearing?
_____ mom
_____ dad
_____ aunt

_____ uncle

_____ grandmother

_____ grandfather

_____ foster parent

_____ caregiver (nanny, babysitter)

_____ sibling (brother or sister)

_____ other: (please describe) _______________

How many children under the age of 18 do you have living in your home?
_____ 1

_____ 2

_____ 3

_____ 4

What is your family’s combined annual income?
_____ Less than $15,000 _____ $15,000-$34,999
_____ $50,000-$74,999

_____ $75,000-$149,000

_____ 5 or more

_____ $35,000-$49,999
_____ $150,000 or more

What is the highest level of education you have completed?
_____ Some high school

_____ GED

_____ High school

_____ Some college

_____ Associates degree (AA)

_____ Bachelor’s degree (BS, BA) _____ Professional degree (JD, PhD, EdD, MD)
What is your age?
_____ 18-24 years

_____ 25-29 years

What best describes you?
_____ American Indian/Alaskan Indian

_____ 30-40 years

_____ 41 years +

_____ Black, African American

_____ White, non-Hispanic

_____ Bi-racial (please describe) _____________

_____ Hispanic, Latino

_____ Other: (please describe) ______________

What best describes you?
_____ Single
_____ Separated

_____ Divorced

_____ Married

_____ Other: (please describe) ____________

How many adults (over the age of 18) live in your home?
_____ 1

_____ 2

_____ 3

_____ 4

_____ 5 or more

What is the primary language in your home?
_____ English

_____Spanish

What is the zip code of your current home?

_____ Other: (please describe)
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APPENDIX C
Salt Volcano Activity
Salt Volcano
What do I need?
A glass jar or clear glass
Measuring cup (1/3 cup)
Vegetable oil
Salt
Water
Food coloring (if you want)
Steps:
1. Pour about 3 inches of water into the jar or glass.
2. Pour about 1/3 cup of vegetable oil into the jar. Wait a few minutes and observe.
Is the oil on top of the water or underneath?
3. If you want, add food coloring to the jar or glass. What happens when you do
this? Is the drop in the vegetable oil or in the water? Does the color spread?
4. Shake salt on top of the oil while you count slowly to 5. Wow! What happens to
the food coloring? What happens to the salt?
5. Add more salt to keep the action going for as long as you want.
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APPENDIX D
Flour Volcano Directions
Flour Volcano
What do I need?
Paper towels or newspaper for cleaning up
Straw
Paper plate
Scoop or spoon to get flour for the project
Steps:
1. Spread the newspapers or paper towels on your table or desk.
2. Scoop some flour onto the paper plate.
3. Make a volcano-shaped mound of flour on the plate. Make sure it is packed hard.
This is your volcano.
4. Use the straw to make a hole in the top of the volcano.
5. Clean out the straw. Stick it through the side of the volcano and into the center.
6. Blow very gently into the straw, then blow a little harder.
7. What happens? The flour you blew is like an ash cloud. Where does the ash go?
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APPENDIX E
Lava in a Jar Directions
This activity was not completed during camp, but parents received instructions to
complete if so desired. Glow sticks were included in the box of supplies delivered to each
student prior to the beginning of camp.
Lava in a Jar
What do I need?
Glow stick
Jar with lid
Scissors
Safety goggles
Glitter
Steps:
1. Take the glow sticks out of the package.
2. Have an adult help you cut the glow stick. This may be hard! Make sure you are
wearing goggles to protect your eyes.
3. Empty the contents of the glow stick into the jar. It may work best to tap the glow
stick on the sides of the jar.
4. Quickly add the glitter. Please be careful with the glitter too!
5. Put the lid on tightly.
6. Shake the jar.
7. Turn off the lights and see if your lava glows. What does your lava look like?
What color is it? Does it look like the lava of a volcano?
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APPENDIX F
Directions for Instant Volcano - Mini Volcano Experiment
Instant Volcano
What you will need:
2 small paper cups
¼ cup baking soda
¼ cup vinegar
4-6 drops red food coloring
Steps:
1. Fill the bottom of one small paper cup with 1/3 cup of baking soda and set it
on a plate.
2. Place the drops of food coloring on top of the baking soda.
3. Poke a hole in the bottom of the second paper cup. The hole should be about
the size of a dime.
4. Turn the second cup upside-down and place it on top of the first cup that has
the baking soda.
5. Pour vinegar into the hole until the volcano begins to erupt. The more vinegar
you pour into the hole, the more foam will erupt.
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APPENDIX G
Eruption of Clay Volcano (Culminating Activity)
Volcano Eruption
What do I need?
Model of volcano
Baking soda
Vinegar
Dishwashing detergent
Food coloring (if you want)
A large plate, bowl, or cake pan
Tablespoon
Paper towels (for cleaning up afterwards)
Steps:
1. After your volcano model has been formed, you will be ready to try it out!
2. Put your volcano into a large bowl, plate or pan so that cleaning up is a bit easier.
3. Put 6 drops of liquid dishwashing detergent inside the bottle that is the middle of
your volcano model.
4. Add 2 tablespoons of baking soda to the bottle.
5. Add the vinegar.
6. Watch what happens! Does it look like a volcano?
7. Take a picture and send to me.
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APPENDIX H
Work Samples from Tanner
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APPENDIX I
Work Samples from Nora
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APPENDIX J
Work Samples from Avery - including an illustration
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APPENDIX K
Work Samples from Daniel
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APPENDIX L
Work Samples from Marcus
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